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Introducine Macintosh. 
What makes it tick. And talk. 


Well, to begin with, 110 volts of 
altemating current. 

Secondly some of the hottest hard- 
ware to come down the amd in the last 
3 years. 
Пе garden variety 

16-bit 8088 
e d 
Анте 32-4 MCBSO00 microprocesor 


- Some hard facts may be in order at 
this point: 


Macintosh’s brain is the same blind- 


ingly-fast 32-bit microprocessor we gave 
our other brainchild, the Lisa™Personal 
Computer. Far more powerful than the 
16-bit 8088 found in current generation 
computers. 

Its heart is the same Lisa Technology 
of windows, pull-down menus, mouse 
commands and icons. All of which make 
that 32-bit power far more useful by 
making the Macintosh "Personal 
Computer far easier to use 
than current generation | 
computers. In fact, if you can point with- 
out hurting Y yourself you can use it. 


Now for some small talk. 


Thanks to its size, if vou can't bring the 
problem to a Macintosh, you can always 


bring a Macintosh to the problem. (lt 
weighs 9 pounds less than the most 
popular portable") 

Another miracle of miniaturization 
is Macintosh's built-in 344° drive. Its disks 
store 400K —more than conventional 514" 
floppies. So while theyre big enough to 
hold a desk full of work, theyre small 
enough to fit in a shirt pocket. And, 
theyre totally encased in a rigid plastic 
so theyre totally protected. 

And talk about programming. 


There are already plenty of programs to 
keep а Macintosh busy Like MacPaint;" 


a program that, for the first time, lets a 
personal computer produce virtually any 
image the human hand can create. There's 
more software on the way from developers 
like Microsoft; Lotus, "and Software 
Publishing Corp., to mention a few 


Macintosh m— makes room. MacPaint produces virtually any image 
fhe buman band can create 


Jer your illustrations in Йе істі 


Microsoffs Multiplan for Macintosh 


And with Macintosh BASIC, Mac- 
intosh Pascal and our Macintosh Toolbox 
for writing your own mouse-driven pro- 
grams, you, too, could make big bucks 
in your spare time. 

You can even program Macintosh 
to talk in other languages, like Yiddish 
or Serbo-Croation, because it has a built- 
in polyphonic sound — 

я of producing 
quality spec 


Ж... ves ies iib а 
Jorm of communication you 
nd — 


already understa. 


Some mice bare іне 
buttons Macintosh bas 
one So it extremely 
сш to push the 

цтопр button gs 


Mace ad 
- co 


ОИСИ sensors 

к translale movements 
of the sont aieo cepe 
uib prn-pormt accuracy’: 


All the right connections. 


On the back of the machine, voull find 
built-in RS232 and К5422 AppleBus serial 
communication ports. Which means you 
can connect printers, modems and other 
peripherals without adding $150 cards. 
It also means that Macintosh is ready to 
hook in to a local area network. (With 
AppleBus, you will be able to interconnect 
up to 16 different Apple computers and 
peripherals. ) 

Should you wish to double Mac- 
intosh’s storage with an external disk 


Litra compach, switching type poun ка on ane palen ngea Computer, Inc Ame 7 
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128K bytes RAM. 


Built-in 3%" 
disk drive 
| Gockfostendar cii Macintosh's digital board — 
parae ж IP. К біК bytes ROM ешге д ніні ial graphs 
a telephone: | ЖР, compter іп 80 square 
already know bou: to use. idi uei — 
"a 41068000 microprocessor: 


drive, you can do so without paying юг Macintosh from conventional computers, its 32-bit Lisa Technology or its 342" 
а disk controller card—that connectors мей like to point you in the direction of | floppy disks, or its serial ports, or its soft- 


built-in, too. your nearest authorized Apple dealer. ware, or its polyphonic sound generator. 

Theres also a built-in connector Over 1500 of them are eagerly The real genius is that you don't 
for Macintosh's mouse, a feature that waiting to put a mouse in your hand. have to be a genius to use a Macintosh. 
costs up to $300 on computers that cant Ав one point-and-click makes perfectly You just have to be smart enough 
even run mouse-controlled software. clear, the real genius of Macintosh isn't to buy one. 

One last pointer. 

Now that youve seen some of the logic, Soon there'll be just two kinds of people 
the technology, the engineering genius who use comp A e 
and the software wizardry that separates those ми use Apples. 
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Columns 


40 Trump Card, Part 1: Hardware by Steve Ciarcia / Speed up your 
IBM PC with 16-bit coprocessing power. 


59 User's Column: Chaos Manor's Hard-Disk System by Jerry 
Pournelle / Dirty filters, 8/16-land, views of the future, and inevitably more. 


88 BYTE West Coast: Bulletin Boards In Space by John Markoff / 
Amateur radio pioneering promises low-cost global communications. 


Themes 

98 Professional Computing by Stanley J. W/szola / This month's 
theme articles explore hovv microcomputers can take on part of the burden 
of running many types of professional offices. 


101 A Professional's Perspective on User-Friendliness by William 
J. Raduchel / New systems are described as user-friendly, but what does 
that mean? 


108 A Computer in the Doctor's Waiting Room by George 
Zucconi / By handling patients' preliminary queries on a particular medical 
problem, the program described can save a doctor's time for answering 
more complicated questions. 

122 The Microcomputer as a Decislon-Making Ald by Peter 
Callamaras / A computer can help you make work decisions, but only 
if you know what to expect. 

127 Benchmarking Business-Modeling Software by William 
Hession and Malcolm Rubel / The guidelines presented can help you com- 
pare the functions and speed of business-modeling software. 

137 Expert Systems for Personal Computers by Milos Konopasek 
and Sundaresan Jayaraman / The TKlSolver approach. 

160 How Lawyers Can Use Microcomputers by Robert P. Wilkins / 
Small systems can help cut costs while upgrading legal service. 

171 Computerizing a Medical Office by Jonathan Javitt / A physi- 
cian's advice can be useful for other professionals needing tailored 
applications. 


Reviews 

187 Reviewer's Notebook by Rich Malloy / BYTE's product-review 
editor comments briefly on Multiplan, PFS:Write, Infoscope, and more. 
189 Thinktank by William R. Hershey / Billed as an "idea processor," 
Thinktank is an outlining and organizing tool. 

196 The QDP-300 Computer by Edward Joyce / A high-priced but 
speedy 280 system. 

206 The Kaypro 10 by Steve McMahon / This hard-disk CP/M portable 
has a large software bundle and a small price. 


225 Converting the TRS-80 Model Ш for CP/M by Mark E. Renne / 
The author compares Mapper Ill, Shuffleboard ІІ, and Vid-80. 
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236 Robographics CAD-1 by Rik Jadrnicek / Convert an Apple сот- 
puter into a drafting system. 

246 Two More Versions of C for CP/M by David D. Clark / A bench- 
mark comparison of Q/C and Eco-C. 

258 LNW-80 by Mahlon G. Kelly ГА user reports favorably on this 
280-based, 8-bit TRS-80 work-alike. 


Features 

275 This Month's Features by С. Michael Vose / BYTE's features 
editor gives an overview of the issue's feature articles. 

276 The Apple lic Personal Computer by John Markoff ! Apple in- 
troduces a portable lle compatible that runs ProDOS. 

288 Inside the Model 100's ROM by Brian Cameron / Explore the 
built-in software of the ТК5-80 Model 100. 

307 Maximizing Hard-Disk Performance by Roy Chaney and Brian 
Johnson / How cache memory can dramatically affect transfer rates. 
339 Update on Apple Macintosh and Lisa 2 by Gregg Williams / 
The Macintosh turns out to be more expensive than expected. 

340 Fitting Curves to Data by Marco S. Caceci and William P. 
Cacheris / The Simplex algorithm is the answer. 

366 Laboratory Data Collection with an IBM PC by Stephen C. 
Gates / A versatile hardware/software combination. 

382 Putting the Apple II Work, Part 2: The Software by Richard 
C. Hallgren / А high-speed system for the acquisition and analysis of data. 
400 ІЗІМ: A Continuous-System Simulation Language by Roy E. 
Crosbie / The structure and features of a simulation language designed 
to run under CP/M are discussed. 

406 indexing Open-Ended Tree Structures by John Snyder / How 
to "walk" through a "grove" of A-trees in search of hierarchical nodes. 
415 Using Comments to Ald Program Maintenance by Richard A. 
Thomas / Complex software can be maintained more easily by the 
judicious use of remarks embedded in the program code. 


Nucleus 

4 Editorial: The BYTE 481 M Books Received 

Reader: Who You Are 488 Software Received 
9 MICROBYTES 495 Ask BYTE 
14 Letters 499 What's New? 

426 JBYTE's User to User 573 Unclassified Ads 
444 Event Queue 574 BYTE’s Ongoing Monitor 
468, 474 Book Reviews Box and BOMB Results 
478 Clubs and Newsletters 575 Reader Service 


Cover painting by Robert Tinney 


De thal fee of 5! 50 per copy of the жікіс qi amy {ып teresa! Comespondenice and. paryrmienit à 

MA 01570. petty БЫЧ 0360570083 $} 50 Соруға done for сауыт [han persona! ofr lea reference use without Ue pers of MeGrav- Ha inc 
ü Regum for peci permeon oF ішік orders would be addreiued to the purtiisner. BYTE a ачащаене in meroa fom Urneeerury Mücratims 
гешн ХО North Reb fo Dept PR, Ann Аймы МИ 48106 с 18 &edrord Row, Deps PR. оге WC IR 4EJ Engin 


Subscription questions of problem should be addressed to: BYTE Subiuriber Service, РОВ 328, Hancock, NH 03449 


сй 
Мау 1984 PEUT 


[du ты ате сымы ысы 3| 
- — - 1 


Page 206 


а 


Раде 276 


ЕСТЕ 


пр ив, ЕР аа Ч 


the small systems journal 


к —_ — o -- -- -------- 


Editor-in-Chief: Philip Lemmons 
Managing Editor: Gene Smarte 
Senlor Technical Editors: Gr 
Richard Malloy, Reviews; G. 
Features 

Technical Editors: Richard S. Shuford, Arthur A. 
Little, Stanley VA/szola, Bruce Roberts, Richard 
Krajewski, Jane Morrill Tazelaar, Glenn Hartwig, 
Ken Sheldon; Alan Easton, Drafting 

Consulting Editors: Steve Ciarcia, pits Pourneltie 
West Coast Editors: Ezra Shapiro, Technical 
Editor; Donna Osgood, Associate Editor. 
McGraw-Hill, 425 Battery Street, San Francisco, 
CA 94111, (415) 352 . John Markoff, Senior 
Technical Editor. McGraw-Hill, 1000 Elwell Court, 
Palo Alto, СА 94303, (415) 964-0624 

Managing Editor, User News: George Bond 
User News Editors: Anthony J. Lockwood, 
What's New?; Mark Welch, MICROBYTES 

Copy Editors; Elizabeth Я. Cooper, Chief; Warren 
Williamson, Nancy Hayes, Joan V. Roy, 

Dennis E. Barker, Anne L. Fischer, Bud Sadler, 


Margaret Cook, Paula Noonan 

Assistants: Faith Kluntz, Beverly Jackson, Lisa Jo 
Steiner, Peggy Dunham 

Production: David В. Anderson, Associate 
Director; Virginia Reardon, Production Manager; 
Jan Muller, Michael J. Lonsky; Sherry McCarthy, 
Chief Туродгарһег; Donna Sweeney, Valerie 
Horn, Len Lorette, Nan Fornal 

Advertising: Deborah Porter, Supervisor; Marion 
Carlson, Rob Hannings, Cathy А. R. Drew, Usa 
Wozmak, Jeanne Cilley, Jeanna Reenstierna; 
Wai Chiu Li, Quality Contro! Manager; Linda J. 
Sweeney, Advertising/Production Coordinator; 
Julie Nelson 

Advertising Sales: J. Регег Huestis, Sales 
Manager; Sandra Foster, Administrative Assistant 
Circulation: Gregory Spitzfaden, Director; 
Andrew Jackson, Subscriptions Manager; Barbara 
Varnum, Assistant Manager, Agnes E. Perry, 
Louise Menequs, Jennifer Price, Jane Varnum, 
Phil Dechert, Mary Emerson; James Bingham, 

Sin CO Sales Manager; Linda Turner, 
Assistant Manager; Caro! Aho, Edson Ware, 
Claudette Carswell! 

Marketing Communications: Horace T. 
Howland, Director; Doug Webster, Director of 
Public Relations; Vicki Reynolds, Marketing 
Associate; Nancy Giacalone, Assistant; Stephanie 
Warnesky, sg le ArtsProduction Supervisor; 
Sharon Price, Graphic Arts Designer; Michele P. 
Verville, Research Manager; Patricia Akerley, 
Market Research Analyst; Cynthia Damato, 
Reader Service Coordinator 


Business Ma : Daniel Rodrigues 
Controller's Office: Kenneth A. King, Assistant 
Controller, Mary E. Fluhr, Accounting & DIP 
Manager; Karen Burgess, Linda Short, Vickl 
Weston, Vern Rockwell, Гуда Clark, JoAnn 
Waiter, Julie сету. Patricia Burke 

Trafflc: М. Scott Gagnon, Manager; Brian 
Higgins, Anthony Bennett 

Receptionist: L. Ryan McCombs 
Personnel/Office Manager: Cheryl A. Hurd 
Associate Publisher/Production Director: John 
E. Hayes 

Publisher: Gene W. Simpson; 

Doris R. Gambie, Publisher's Assistant 


Editorial and Business Office: 70 Main Street, 
Peterborough, New Hampshire 03458, 
(603) 924-9281 

Officers of McGraw-Hill Publications Company: 
President: John G. Wrede. Executive Vice Presidents. 
Paul F. McPherson, rations; Walter D. Serwatka, 
Finance & Services. Senior Vice President-Editorial: 
Ralph R. Schulz. Senior Vice President Publishers: 
Наггу L. Brown, David J. McGrath, James В. Pierce, 
Gene V. Simpson, John E. Slater. Vice President 
Publishers: Charlton H. Calhoun Ш, Richard H. Larsen, 
John W, Patten. Vice Presidents: Kemp Anderson, 
Business Systems Development, Shel Е, Asen, 
Manufacturing; John А. Bunyan, Electronic 
Information Services; George R. Elsinger, Circulation; 
Michael К. Hehir, Controller; Eric B. Herr, Planning 
and Develo t; H. John Sweger, Jr., Marketing, 
Virginia L. Wiillamson, Business Development. 

fficers of the Corporation: Harold W. McGraw, 

ffr., Chairman; Joseph L Dionne, President and Chief 
Executive Officer; Robert N. Landes, Senior Vice 
President and Secretary; Raiph J. Webb, Treasurer. 


Willams; 
ael Vose, 


4 BYTE May 1984 


Editorial 


The BYTE Reader: 
Who You Are 


We do a lot of research about our readers and your interests, and we 
thought you might enjoy knowing more about the group you join when you 
subscribe to BYTE. 

You are very well educated. More than 93 percent have gone beyond high 
school, with about 78 percent completing college, 23.5 percent holding 
master's degrees, 10 percent holding Ph.D.s, and 2.8 percent holding pro- 
fessional degrees. In all, about 40 percent have some graduate education. 

Your fields of study in college are varied. Almost 25 percent of BYTE sub- 
scribers majored in electrical engineering, 5.2 percent in mechanical engineer- 
ing, and 78 percent in other engineering specialties. Another 15 percent 
majored in sciences, 78 percent in computer science, and 68 percent in social 
sciences. 

Of those BYTE subscribers who did graduate work, 14.8 percent studied 
business administration, 10.7 percent pursued electrical engineering, and 13.8 
percent explored other areas of engineering, while 9.2 percent studied com- 
puter science, 13.3 percent physics or chemistry, 77 percent mathematics, 
4.6 percent social sciences, and 9.2 percent other sciences. 

Your occupations reflect your high levels of education and skills. About 
15 percent of you are engineers in computers or electronics, 17 percent are 
engineers in other fields, 5.5 percent are computer scientists, 8 percent are 
in other fields of science, 13 percent are computer analysts or programmers, 
11 percent are managers or administrators, 4.5 percent are students (though 
this number is growing fast), 4.5 percent are self-employed, and 6 percent 
are educators. 

Some 47.3 percent of you have responsibilities including management and 
administration, 39 percent have responsibilities in product design and de- 
velopment, 37 percent in research and development, 37 percent in data pro- 
cessing, 14 percent in purchasing. 

You use computers in many ways. About 75 percent of you use computers 
for personal, nonbusiness purposes, and 83.5 percent use microcomputers 
for business. Аз to your primary involvements with computers, some 23 per- 
cent cite involvement in hardware or software technology, while 20 percent 
cite use of computers as a management tool or in business applications. Half 
of you plan to buy a personal computer for nonbusiness purposes in the 
next year. In personal, nonbusiness use, the leading applications are pro- 
gramming (72 percent), word processing (70 percent), designing hardware 
or software (68 percent), followed by games, databases, personal finance, 
and spreadsheets (43 percent). In business, some 80 percent of you or your 
businesses use microcomputers for word processing, 63 percent for engineer- 
ing or scientific applications, 63 percent for accounting, 38 percent for in- 
dustrial control and processing, 37 percent for sales and marketing, 34 per- 
cent for electronic mail, 30 percent for investment management, and 28 per- 
cent for tax management. 

Your favorite articles are about new technology, new hardware, new soft- 
ware, software applications, new peripherals, programming languages, op- 
erating systems, telecommunications, and computer graphics. You are also 
fond of hardware and software reviews. 
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Right from the pages of our 
catalog, we can deliver 68000-based 
supermicro systems to match virtu- 
ally any application. 

Including yours. 

Heres how. | 

Built on the IEEE-696 (S-100) 
bus, Cromemco systems offer up to 
21 board slots. And a family of 35 


boards — CPU, memory and special- 
ized | van Mà fill the slots any way 


y | 

At the heart of each system is our 
68000/Z-80 dual processor. Backed by 
as much as 16 Mb of error-correcting 
RAM. Full multi-tasking capability. 
I/O to handle t up to 16 terminals. 
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And that's just the beginning. 

You can select single or dual 
floppies, 514” or 8” А 21 МЬ5 М” 
Winchester hard disk. And a nine- 
track tape drive. 

We can accommodate your taste 
for the exotic, too. With boards like 
our SMD interface that supports up 
to 1200 Mb of disk storage. An NTSC 
standard color graphics interface. А 
ТУ camera digitizer. A/D and D/A 
converters. An IEEE-488 bus inter- 
face. Communications. And more. 


Intelligent 


Then, if you're designing a dis- 
tributed processing system, vou'll 
want to take a look at our C- 10 per- 
sonal computer. The Z-80-based C-10 
can serve our 68000-based systems 


justtellus what youneed. 


as a powerful intelligent workstation 
in a distributed processing mode. Or 
as an independent personal computer 
with its own floppy storage. 


High-level lang 
лік guages 


software. 

That brings us to software. It 
starts with CROMIX? our UNIX". like 
operating system that you're free to 
tailor to your application. 

MIX can execute both 
68000- and Z-80-based programs. So 
right along with your 68000-based 
packages, your system will accommo- 
date a wide selection of CP/M® soft- 
ware written for the Z-80. 

And our high- level language 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77, PASCAL, GSA-certi- 
fied high-level COBOL, C and BASIC. 


Cromemco 
Your business. 

You see, when We Say, "Just tell 
us what you need; we're not kidding. 

You won't find another family of 
68000-based microcomputers that 
can fit your needs as exactly as ours. 

So if you're in the business of 
providing specialized computing solu- 
tions, you really should be doing 
business witl; Cromemco. 

For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 
280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, СА 94039. 

(415) 964-7400. 

In Europe: Cromemco/GmbH, 

6236 Eschborne 1, Frankfurter Str. 33- 35, 
Р.О. 5267, Frankfurt Main, Germany 
or Cromemco Ltd. 

The Cambridge House, 


178-182 Upper Richmond Rd., 
ия London SW15 England. 
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Editoriali 


Not surprisingly, you know a great 
deal about computers and have valu- 
able information to share (if you want 
to share your knowledge by writing 
for BYTE, see the text box below). 
Almost 50 percent of you describe 
your skills in personal computing as 
advanced, and another 40 percent 
call your skills intermediate; the re- 
maining 10 percent are college stu- 
dents and other bright novices who 
want to learn a lot fast. 

You cite the comprehensiveness 
and depth of BYTE's coverage of per- 
sonal computing as distinguishing it 
from other magazines. We consider 
that the supreme compliment. 

We do research in order to make 
sure that BYTE continues to focus on 
your interests and needs. Since our 
staff shares your interests and 
matches your profile, we hope not 
only to do a good job, but also to en- 
joy it. 


А Note on the BYTE 
Computer Shows 

The first BYTE Computer Show 
takes place May 10 through 12 
(Thursday through Sunday) at 
McCormick Place in Chicago, with 
the second to follow on June 14 
through 17 (Thursday through Satur- 
day) in Los Angeles. BYTE shows 
won't be industry exhibitions where 
manufacturers and distributors make 
deals, but regional gatherings for 
users of personal computers, and 
especially for BYTE subscribers (who 
get an all-day pass to all exhibits and 
conferences for $7.50, as opposed to 
$15 for nonsubscribers). 

At the BYTE Shows, you will have 
the chance to meet Steve Ciarcia, 
Jerry Pournelle, Gregg Williams, Rich 
Malloy, Mike Vose, Richard Krajew- 
ski, and other BYTE editors. You can 
attend conferences on subjects of 
greatest interest to personal computer 
users, such as 32-bit microprocessors, 
languages, graphics, programming 
environments, personal robots, note- 
book computers, idea processing, Al 
gateways to natural languages, and 
voice recognition. You can share in- 
formation with other subscribers 
(users' report on low-cost 1200-bps 
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modems, languages forum, home- 
brew databases, etc.) and get more in- 
volved in BYTE by participating in 
meetings on reviewing and writing 
for BYTE. 

Equally important, the BYTE 
Shows are not just tempting "don't 
touch" exhibitions; they are fairs at 
which you can buy products from ex- 
hibitors if you find the machine of 
your dreams or the board, periph- 
eral, or program you've been living 
without for too long. 


We think the separate elements as- 
sembled under one roof—the confer- 
ences, the equipment and software 
on exhibit, the chance to meet fellow 
subscribers, and the opportunity to 
shop for a variety of personal com- 
puter products—will combine to 
make the BYTE Shows enjoyable for 
all BYTE subscribers and others who 
find personal computers as fascinat- 
ing as we do. 

See you at the Shows. 

—Phil Lemmons, Editor-in-Chief 


Writing For BYTE 


BYTE continues to solicit and publish articles and reviews that keep you informed abou! 
what's new and important in microprocessor-based technology, and many of our articles 
are still wrilten by you, the people directly involved with the field we report on. Details 
on querying us about article, product-review, and book-review ideas are listed below. We 
also welcome submissions (typed and double-spaced, please) to our Letters to the Editor 
column. Please contact us, via the appropriate department at: 


BYTE 

POB 372 

Hancock, NH 03449 
(603) 924-9281 


You may also want to call or write us (send a stamped, self-addressed business envelope) 
for our current author guidelines. 


Articles 

Because our editorial needs are very specific and subject to change, we prefer receiving 
query letters instead of completed articles. A query letter should contain one or hoo pages | 
explaining the subject to be covered, its importance to the BYTE reader, and the focus of 
the proposed article; it should also contain a one- or two-page outline and a tentative first 
two pages of the proposed article. Query letters should be addressed to the features editor. 


If you send us a completed article, we need double-spaced printed versions of the main 


text (up fo 25 numbered pages) and all listings, figures, and tables; please label all items 
and place all captions on a separate page. Photos should be 35 mm (or larger) transpar- 
encies or 5- by Finch (or larger) prints. If possible, we would also like to receive magnetic 
copies of the text, listings, and tables on Apple DOS, IBM PC, Kaypro, or 8-inch CP/M 
disks; we will pay an additional $20 for this. The files should be standard ASCII text files | 
and should not contain any nonprintable characters; we prefer files that use carriage returns | 
only at the end of each paragraph. You should also include a stamped, self-addressed 
return envelope of the appropriate size. Address these to the features editor. 


Product Reviews 

We frequently need good product reviewers and sometimes accept unsolicited reviews. 
BYTE product reviews must be fair, accurate, and comprehensive. Reviewers must have 
consideruble experience in the microcomputer field. Writing experience is preferred but not 
required, and reviewers must have no financial connection to the company whose products 
are being reviewed. If you are interested in becoming a BYTE reviewer, send a letter to 
our product-reoiew editor stating what computer products you own, what products you 
are interested in, and what writing experience you have. 


Book Reviews 

BYTE is always looking for qualified book reviewers. Submit queries and proposals ac- 
companied by a resume, writing samples, or a list of computer-related interests and exper- 
tise to the book-review editor, Unsolicited book reviews also will be considered. 

We pay competitive rates for articles and reviews and offer you the chance to share your 
expertise with hundreds of thousands of BYTE readers. Your comments and submissions 
are always welcome. № 


Integrated. 


Now, translate your integrated soft- 
ware into integrated hard copy, with 
the ТІ OMNI 8007 Model 855 
printer. So versatile, it combines let- 
ter-quality print, draft-quality print 
and graphics as no other printer can. 


It prints letter-quality twice as fast - 


as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 


It prints rough drafts ten times faster 


than daisy wheel printers. . . faster 


than most any other dot matrix printer. 
Only the TI 855 has snap-in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 

makes them quicker, cleaner, easier 


to access than any other dot matrix 
or daisy wheel printer. 

The 855's pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. Аз 
for daisy wheel printers. . . no graphics. 


TheTI855 


Printer 


The printer for all major PC's 


For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 

So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 

TI dealer. Or call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, РО. 


Box 402430, Dept. DPF-182BY, 


Dallas, Texas 75240. à 
Г 
TEXAS 45 
[INSTRUMENTS 


Creating useful products 
and services for you. 


TM OMNI 800 is a trademark of Texas Instruments incorporated 
Copyright © 1964 Texas lnsmoments Incorporated. 21763-36 


WORD STAR® AND SUPER CALC 3™ FREE WHEN YOU BUY THE CHAMELEON THROUGH JUNE, 1984. 


PAYING $4000 FOR 
AN IBM PG COULD 

MARE A TRAMP 
OUT OF ANYONE. 


cu 


PRESENTING THE IBM COMPATIBLE CHAMELEON FOR JUST 51995. 


The Chameleon by Seequa lets you available. It comes complete with two 
run popular IBM software like Lotus? 1-2-3'" of the best programs around, Perfect 
and dBASE ІІ? It gives you a keyboard just Writer™ and Perfect Calc." It's port- | 
like the IBM. А disk drive like the IBM. And — able. And you can plug it in and begin 
a bright 80x25 character screen just like computing the moment you unwrap it. | 


you know who. Ànd it all comes complete So before you spend all your 

at a price that isn't at all like an [BM. money on an IBM, consider the 
But the Chameleon's $1995 price tag ІВМ compatible Chameleon 

isn't its only advantage over its famous by Seequa FP 


competitor. The Chameleon also has an 8 It's a tool for modern 
bit microprocessor that lets you run any times that won't set you 
of the thousands of CP/M-80* programs back a fortune. 


The Chameleon by 


COMPUTER 
CORPORATION 

AHIS Telegraph Road 
Odenton. MD 2111 
Chameleon shown with optional second disk drive. 

To leam more about Seequa or for the location of the Seequa dealer 
nearest you. call (800) 638-6066 or (301) 672-3600. 
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MICROBYTES 


Staff-written highlights af late developments in the microcomputer гати 


AT&T UNVEILS COMPUTERS 


AT&T announced a line of computers in late March, ranging from a $9950 multiuser microcomputer to a 
$340,000 supermini. The computers use the UNIX System V operating system. 

The 3В2/300 microcomputer uses Western Electric's WE 32000 CMOS microprocessor and includes 
one 720K-byte 5%-inch floppy-disk drive, a 10-megabyte hard-disk drive, 512K bytes of RAM, four 
expansion slots, and ports for two users. Optionally, the computer can be expanded to 2 megabytes of 
RAM and a 32- -megabyte hard disk. AT&T's optional 1/0 expansion card includes a parallel port and four 
RS-232C serial ports (which use an 8-wire modular jack), so that up to 18 terminals and four printers 
can be attached. While the base price of $9950 doesn't include a terminal, AT&T will sell its 5410 
"dumb" terminal for about $600. AT&T's $6100 5620 terminal, which allows up to six windows to 
operate concurrently, can also be used, though a maximum of three can access a single 3B2. The 3B2 
does not support color graphics. 

AT&T also announced a PC interface, allowing the IBM PC to act as a workstation for the 3B2 using 
RS- 232C, Omninet, or Ethernet communications. It also announced that its 3B Net will be available for 
any of its computers. 

While some details and pricing were uncertain at the time of the announcement, AT&T said it would 
publish the bus and interface information for its computers and would encourage third-party hardware 
and software development. 

AT&T also introduced larger computers. The 385 Models 100 and 200 include four to eight WE 
32000 microprocessors and are priced from $57,000 to $73,000. The 3820A, 3B20S, апа 38200 
superminicomputers, priced from $230,000 to $340,000, use a real-time version of UNIX and have 
microprogrammed CPUs, using WE 32000s only for І/О and memory management. 


ASHTON-TATE ANNOUNCES IN TEGRATED ‘SOFT WARE 
Ashton Tate, manufacturer of dBASE Il, has unveiled an integrated software package called Framework. 
Using an outline structure. with multiple frames (windows), the program allows elements of the outline 
to be spreadsheets, graphs, databases, text, or other outlines. Numerous functions are available 
throughout Framework. Print enhancements such as boldface and italic can be used in the spreadsheet 
or database as well as the word processor, Because the program includes its own programming lan- 
guage, programmers can develop specific applications using Framework. The program was developed by 
Forefront Corp., but Framework will be distributed by Ashton-Tate, beginning in July, for $695. 


OLIVETTI, SORD IN TRODUCE NOTEBOOK-SIZE COMPUTERS 
' Olivetti Corp. will begin. selling its M-10 notebook-size computer in the U.S. With 8K bytes of RAM, a 
built-in 300-bps. modem, and an 8-line by 24-column LCD that tilts for easy viewing, the М-10 will sell 
for $799; a 24K-byte version will cost $999. This computer is made in Japan by Kyocera, which also 
builds. the Radio Shack Model 100 and the NEC 8201. Previously, the M-10 had been available only in 
Europe, due to yapatent dispute among Olivetti, Kyocera, and Radio Shack. 

Sord Computer . also introduced a notebook-size computer, the IS-11 Consultant, which includes 32K 
bytes of RAM | (expandable to 64K), a CMOS 280А processor, and an 8-line by 40-character display. In- 
tegrated software. or word processing, spreadsheets, graphics, communications, and window-manage- 
ment features is included on a 64K-byte ROM chip. The IS-11 will be available this month for $995; a 
version with a built-in 300- -bps modem will cost $1095 later this year. Sord plans to offer 64K-byte 
ROM-pack-based applications software later as well as external monitor and disk-drive options. 


TWO COMPANIES SEEK TO SELL Al- BASED SOFTWARE TOOLS 
Texas Instruments. announced it will license the NaturalLink Software Technology it used to develop 
software to access Dow Jones News/Retrieval, using plain English instead of complex codes. ТІ hopes 
software developers will pay $8000 to use the natural-language software technology to develop 
programs for the TI F Professional Computer. 

Expert Systems Inc., New York, and Jeffrey Perrone & Associates, San Francisco, are selling Expert- 
Ease, an @) pert systems generator. After information is entered into the system, the program makes 
decisions based on that information, ideally simulating the thought process of the "expert" who entered 
the information, Expert-Ease sells for about $2000. 
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SMA ISPLAY U Y UN VEILED BY FORMER BURROUGHS DIVISION 


lasma Gray аек Warren, NJ, а joint venture of Burroughs Corp. and Telex Computer Products, 
E за: т duced ап 80-character by 25-line plasma display. The 3-pound unit has a 7.2- by 3.7-inch dis- 
lay, the equivalent . ofa CRT display with an 8.1-inch diagonal measure. Plasma Graphics says the dis- 

Ж. ү sure $ $1795 evaluation price should drop to a volume price of $300 to $400 in a few years. 


ао AST A ANNOUNCE CHANGES TO THEIR LOCALAREA NETWORKS 

Con прив, Inc. announced Omnishare, a program allowing computers networked with Corvus 

"d Omnine to share the hard disk on an IBM PC XT. Previously, Omninet required a separate Corvus hard- 

ds ‚Не server. Corvus also introduced its new OmniDrive line of hard-disk drives with a built-in 
r ak net c connection. Prices range from $1995 for a 5.5-megabyte drive to $4995 for 45.1 megabytes, 

| 495 for Corvus Constellation. I! network software. 

g^ Research introduced PC-Net 11. The twisted-pair network can use an XT or Tallgrass hard disk for 
shared i files and includes. a print-spooler feature. A starter kit, with manuals, cables, and two cards for 
tte ІВМ PC, costs $1290; additional PC-Net ll cards are $595. 

Microsoft is also reportedly developing a new version of its MS- -DOS operating system with multiuser/ 
net 42940 ov e 


BASIS. GE ETS NEW DIS TRIBUTOR, INTRODUCES LOW-COST VERSION OF 108 
Basis is introducing a lower-cost version of the Basis 108 (reviewed in the January 1984 BYTE). The 
computer will include 128K bytes of RAM, 280 and 6502 processors, апа two 5% -inch disk drives for 
apo $1500. Basis is. also preparing a hard-disk version of the Basis 108 as well as 16- and 32-bit sys- 
tems. (Communical Inc. [1400 Grant Ave., Novato, CA 94948, (BOO) 421-6594 or (408) 892-7139] is 
now the US. representative for Basis.) 


$ 
NANOBYTES 
ІВМ announced Displaywrite , a word-processing program for the IBM Personal Computer. An abridged 
| M > version isa available : for $95, or all features are included for $299. IBM also announced a $13,000 low- 
id ersion of its System 36 computer with a 30-megabyte hard disk . .Both IBM and Commodore 
have been licensed to produce Intel's 8088 processor. . . . International Data ai epi es San Jose, 
. CA, has. s announced | Unx-l, а $900 version of UNIX System Ш for the IBM РС... . Uniform Software 
‘Syste ns Inc. plans to introduce a version of the UNIX operating system that can run MS -DOS and 
JNIX vm concurrently. . . Zilog has licensed NEC Corp. to produce Zilog' 5 280000 micropro- 
К: 3M has made a grant to University of New Hampshire professor James Weiner to convert a 
Poen а interprete developed at UNH to run on the IBM PC. Weiner predicts the interpreter will be avail- 
abl by A ugust through UNH for less than $300. ‚ Macrotech International Corp. Dre Hollywood, 
troduced | a $1395 S- -100 processor board using Intel's iAPX 286 and Zilog's Z80B. . . .Casheab, 


2 


rancisco, ‚ CA, introduced a music-synthesizer board for the IBM PC. The board will sell for $795 in 
AE 
| 


М 


иттег. г... . Daisy Systems Holland, Torrance, CA, introduced the QuietWrite- printer, which it says 
quieter than other  daisy-wheel printers... Capitol Data Systems, a division of Capitol Records, has 


premium-quality disk business with a line of 5% -inch floppy disks. Capitol plans. to add 
7 ena sh disks soon. . . .Synetix Inc., Seattle, WA, announced the PC-Handler, an expansion card for 
the IBM PC, allowing up to four IBM PC or Apple ІІ computers to share files and peripherals. A 280 


& processo or, two serial ports, four parallel ports, and 64K bytes of RAM are included for $795.. 
Infor mation Appliance, Palo Alto firm headed by Jef Raskin —originator of Apple's Macintosh ів. devel- 


4 
oping a з new product of its own. . . . Borland International, Scotts Valley, CA, has introduced a version of 
its $49. ү} Turbo Pascal compiler for the IBM PCjr. . . .Atarl has dropped its Atari Program Exchange, 
B t C Jh ` which it sold third-party software. . Apple Computer will rely on third- -party vendors to 

intr du |. herals for its. Applebus. low-cost local-area network for the Macintosh and Lisa 2. While 
Е ет e сейв, shared hard disks and laser printers, it does not presently plan t to introduce 

| I al low-cost Applabus peripherals. . . A number of colleges. are now offering course credit for 


тди" ‘electronic university” courses, which download and | upload course materials, exams, and 
-studei ent messages. . . -Workman and Associates is finally shipping WRITE for CP/M-86. 
Жетеу Inc... Rockville, MD, has announced MacForth for Apple's Macintosh. MacForth T 1 
evel 2, with an assembler and additional functions, is $249. 


Get A HeadStart 


OnTheOtherGuys. 


HeadStart Features: 


Size: 15° wide. 117 deep. 10%" high. 
Weight: 25 Ihs. 
Processors: Z80A (8 hil) and BORG (16 bit]. 
Memory: 128K to IMB depending on model. All models 
are expandable. 
Disk Storage: SHIK to IMB (опитано) on a ЗИ” 
Micnr-Disk. 
Display: 12° (diagonal? P31 phaspher nonJjflare screen, 
25 lines x RO or 132 columns 
Keyboard: Detachable with 105 total kevs An 
optional portable versian snaps onto the front screen 
area for vasy transportahitity. 
Disk Opera ling Software: “CP/M 80 for 8 bit. 

"MS DOS for 16 hit. LAN DOS for mulli-user 8 or 16 
bil operation. 
Networking: Up to 255 HeadStart VPUs may he com- 
nected via coaxial interface into one of 2 optional data 
storage systems, 
Interfaces; Опе RS449) RS232 compatible senal port. 
One Centronics compatible parallel printer port. External 
data bus. Coaxial communications interface. External 
disk VO —— 
Optional Data Storage Systems: 2 models availahle. 
10МВ, 54° = ау оаа to 20MH. А SOMB. a 
M Lm fixed. 25MB removable} is expa 


чы м saei адтай Deh 
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Intertec’s HeadStart is the 
smallest, smartest, fastest, most power- 
ful business computer money can buy. 

And the most expandable (it’s 
networkable up to 255 user stations). 


Great Ideas Come In 
Small Packages. 

Instead of three bulky compo- 
nents, HeadStart needs only two—the 
keyboard and CRT. There's no need 
for a cumbersome disk and processor 
cabinet. With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's small but powerful 
ЭУ” disk drive offers as much storage 
as larger 54” disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per- 
mits easy transportability with no 
sacrifice in ре ormance. Each Video 
Processing Unit (VPU) comes with its 


own easy-carrying handle. A portable 
keyboard option is also available. 


How Fast Is Fast? 

HeadStart's RAM Disk, an elec- 
tronic emulation of the typical 
second drive, responds up to fifty 
times faster than conventional 
microcomputers. 

Depress a key and you get a 
response within a а, second. Liter- 
ally before your finger leaves the key. 

And HeadStart is incredibly power- 
ful, too. Up to one megabyte of internal 
memory can tackle even the most 
sophisticated applications. 


Some Ideas 
Are Bigger Than Others. 


Because HeadStart is designed to 
be both a single and multi-user com- 
puter, you buy only as much computer 
as you need today. 

But as E business grows, it 
grows with vo 

Each HeadStart Video Processing 
Unit comes with its own memory, 
processors, disk and multi-user 
interfaces. 

Just add a 10 or 50 megabyte 
Data Storage System and up to 255 
users can share a common data base 
inan incredibly powerful, multi- 
user network 

HeadStart is available in three 
different models. All offer full perfor- 
mance, transportability, and are easily 
expandable. 

Unlike conventional, single-user- 
my CO mper. Head Start i is here 

today with the designed-in technology 
to be here tomorrow. 

So get a HeadStart on the other 
uys. For more information, call (803) 
98-9100 or write: Intertec, 2300 

Broad River Road, Columbia,SC 29210. 


intertec 
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А picture worth $11 1,000,000 


Not long ago, three businessmen 
met in a coffee shop to talk about an 
idea Юга new personal computer. They 
made a rough design on the back of a 
place mat. 

A lot of companies were already 
making personal computers, but they 
thought theirs just might work better. 

The next year. they sold $111 mil- 
lion worth of their new computers, the 
COMPAQ Portable and the COMPAQ 


PLUS'", No company in America had 
ever grown that fast. Why? 

Simply because they offer, in a rug- 
ged. portable pus. more capability 


than most other PC's. They're truly 
IBM"-compatible. so all the most pro- 
ductive software runs as is. They dis- 
play high-resolution text and graphics 
on the same screen. And they grow. 
Expansion slots take IBM-compatible 
boards, and a kit converts the COMPAQ 


Portable into the COMPAQ PLUS with 
its integrated ten-megabyte disk drive. 
How does the future look? We look 
at it this way: If we came this far on the 
back of a place mat, just think of what 
we can do now. 
For the locatton of your nearest Authorized 
Dealer, call 1-800-231-0900. 


©1904 COMPAO Computer Corporation. COMPAQ" э д Registered 
Trademark and СОМРАО PLUS* ір a Trademark of COMPAQ 
Computer Corporation. 15M* is a Registered Trademark of Inter- 
national Business Machines Carpararien. 


LOMPAA 


It simply works better. 
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A User Looks at Mac 


As an old-school microcomputer 
person (my first experience with a micro 
was in December 1977 on a Commodore 
Pet 2001), I'd like to give a more jaded 
view of the Apple Macintosh computer. 

First, the Mac is an IBM PCjr com- 
petitor, not a PC competitor, as Gregg 
Williams states in “The Apple Macintosh 
Computer” (February, page 30). Compare 
both machines’ capabilities. The Mac- 
intosh has a maximum of 128K bytes of 
memory, one internal minifloppy drive, 
and a monitor. It is lightweight and por- 
table, has no hardware expandability, and 
its software is upwardly compatible to the 
Lisa 2. The PCjr also has a maximum of 
128K bytes of memory and one internal 
floppy drive. It too is lightweight and 
portable, has minimal hardware expand- 
ability, and its software is upwardly com- 
patible to the PC, 

On the other hand, the IBM PC (and 
variants) have 64K to 128K bytes of 
memory (expandable to 640K bytes), 
massive hardware expandability, and 
multiple floppy and hard disks. 

Second, anyone who has worked 
seriously with computers knows that if 
speed is the top priority, then tight 
assembly language is required—but you 
pay for that speed by having code that is 
virtually incomprehensible to anyone 
who did not write it. Forcing software 
developers to write tight assembly- 
language code (just to fit memory limita- 
tions) will slow the amount of software 
reaching the market—and raise its price. 
As Steve Jobs points out ("Àn Interview: 
The Macintosh Design Team,” February, 
page 58), once software is developed, it 
is paid for. So, if Apple plans to sell 10 
million Macintosh computers, it obvi- 
ously expects to sell 10 million copies of 
Mac BASIC, Mac Paint, and Mac Write. 
If Apple makes $50 profit a shot, then the 
company makes at least an extra $500 
million. (Who said there's no attention 
paid to quarterly profits at Apple?) 

My third complaint is that the Mac is 
not expandable. What do І do when I 
outgrow my machine? I would have no 
choice but to scrap the $2500 machine and 
buy a $3500 system. However, Apple will 
point out that you get to keep your 
software. 

1 know everybody will complain that I 
am ignoring the wonderful software that 
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makes Mac the machine it is. But how 
much are you willing to pay for that soft- 
ware? The Mac is potentially more power- 
ful than the PC, but Apple has so 
hobbled it that it is not much more 
powerful than the PCjr. 

For the record, I think Mac and Lisa 2 
have some wonderful software; but if you 
really want the software, buy the Lisa 2. 
At $3495, it is probably the best mass- 
produced high-end computer on the 
market today. For only $1000 more than 
you would pay for Mac, you get the ex- 
pandability that was cut out of Mac (such 
as large memories and hard disks). In ad- 
dition, you get another 384K bytes of 
memory thrown in (the price differential 
is only what IBM would charge for 384K 
bytes in chips). As а final bonus, you can 
get either Mac's or Lisa's operating sys- 
tem. However, you should buy a Lisa 2 
quick, because once the differences 
become evident, Apple will probably 
raise the Lisa 25 price because of the 


skyrocketing demand. 


George 5noga 
1910 Harpers Ferry 
San Antonio, TX 78245 


Gregg Williams replies: 

Your points about the Macintosh's 
similarities to the IBM PCjr are well taken; 
however, 1 am puzzled by your insistence that 
the Macintosh is not expandable. My article 
speaks of the "virtual slot" scheme that makes 
future peripherals possible and announces the 
availability of a keypad, a second disk drive 
(soon), and a 512K-byte memory update (by 
the end of the year). These alone make the 
Macintosh more similar to an IBM PC than 
a PCjr. At the Macintosh announcement date, 
about 30 third-party vendors announced 
dozens of software and hardware packages, in- 
cluding two hard disks, two telephone/modems, 
a printer buffer, and numerous software pack- 
ages; other vendors have joined since, and 
some products are already available. Once the 
Macintosh has 512K bytes of RAM, the 
powerful operation set of the 68000 and the 
128K-byte “toolbox” of routines make it pos- 
sible to argue that the Macintosh is computa- 
tionally superior to an IBM PC with 640K 
bytes of RAM. 

1 agree with you, though, that Га rather 
have a Lisa 2 than a Macintosh for my office. 
Whatever expansion the Mac has, the Lisa 2 
will have more, and its ability to run all 
Macintosh software ensures its vitality. 


More Mac Reactions 


After interminable months of specula- 
tion and rumor, the Macintosh has ar- 
rived. Apple's "secret weapon" has been 
released with a flurry of expensive prime- 
time advertising touting the Macintosh's 
icon-oriented, mouse-implemented user 
interface. With the introduction of the 
Mac has come а plethora of new ter- 
minology to be added to the already 
burgeoning inventory of high-tech buzz- 
words. In the wake of Macintosh, words 
such as "icon," "desktop metaphor," and 
“pull-down windows" are becoming ever 
more common. 

As is to be expected with any new prod- 
uct, especially one that promises to turn 
the increasingly staid world of personal 
computing on its ear, the Macintosh has 
not been uniformly well received. One 
prominent and oft-repeated criticism is 
the Macintosh's lack of “compatiblity.” 
This indictment, of course, refers to 
Apple's deliberate choice not to give the 
Macintosh the capability to run software 
that is currently in vogue. Several re- 
viewers, most notably Peter McWilliams, 
have cited this "problem" and stated that 
the Macintosh is doomed to failure be- 
cause of it. To dismiss Macintosh for this 
reason is to sacrifice utility at the altar of 
uniformity. 

It cannot be denied that CP/M and its 
progeny have carved out a substantial 
following. Likewise, no one can question 
that the IBM Personal Computer has 
become the de facto standard by which 
all other hardware is measured. Assum- 
ing all of this, one nagging question re- 
mains: why have these products become 
so prominent? The answer lies in the 
meaning of the phrase “de facto.” CP/M 
and the IBM PC have literally stepped 
into the breach, They have created a stan- 
dard through blood, sweat, and tears. 
Quality and performance have been cast 
aside in the search for conformity. The 
fear of being different has seized the per- 
sonal computer industry and has trans- 
formed innovators into imitators. 

Instead of being ostracized, the Mac- 
intosh should be welcomed as a breath 
of a fresh air in an atmosphere that has 
become cloistered and stagnant. Were it 
not for the people involved in develop- 
ing the Macintosh, personal computer 
users would still be mired in a swamp of 
incomprehensible keyboard sequences 
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Introducing... SixPakPlus;" the refreshing new 384KB multi- 
function card! In response to the changing needs of the IBM 
PC and PC-XT marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multifunction 
enhancement products, the SixPakPlus! This new product is 
the result of extensive marketing research into the needs of 
[ВМ PC users whether they have the original 64K system 
board, the newer 256K system board, or the PC-XT. The 
SixPakPlus has been engi- 
neered to meet these 
needs at a competi- 

tive price while main- 


SERIAL PORT 
GAME ADAPTER PORT 
PARALLEL PORT 

CLOCK/ 


64K-384K 


MM UT =) CALENDAR - 
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ixPakPlus 


taining AST's high standards for quality and reliability. 


The SixPak, as we like to call it, could have been named for 
the six banks of RAM on it. However, we like to think that it 
was named for the six functions of the card. The features of 
the SixPak include: 


1. RAM memory starting at 64K, user-expandable in 64K 
increments to 384K. This makes the SixPak ideal for 
the PC or PC-XT with a 256K system board; 384K on 
a SixPak added to 256K on the system board yields 
640K, the maximum addressable user memory in 
these systems. 


2. One Serial (async) communications port, con- 
figurable as either COM1 or COM2, for use with 
serial printers, modems, a "mouse; and other 
serial devices. The serial port has on-board 
jumpers for easy management of the RS-232C 
lines, simplifying the wiring of cables in many 
installations. 


3. One Parallel (printer) port, configurabie as 
LPT1 or LPT2 (LPT2 or LPT3 when the ІВМ 
monochrome card is installed), for use with the 
(BM/Epson and other compatible printers. The 
port is compatible with ІВМ diagnostics. 


4. A Clock-Calendar with battery backup, featur- 

ing an easily replaceable Lithium battery and a 

quartz-controlled timebase for a high degree 
of accuracy. 


5. Ап optional IBM-compatible Game Adap- 
ter port, for use with an IBM-type joystick. п 
conjunction with application programming, 
this game port may be used for cursor con- 
trol, in generating graphics or for playing 
games at the end of your work day! 


6. Every SixPak comes with an AST Super- 
Pak utility diskette which includes SuperDrive 
and SuperSpool, the most powerful disk 
emulator and print spooler software you can 
get. These programs will greatly enhance the 
throughput of your PC or PC-XT by emulating 
disk drive and printer access at RAM speeds 
rather than the normal siower speed of mechani- 
cal devices. SuperPak is the first of such software 
to be compatible with both DOS 1.1 and DOS 2.0. 


Most important of all, the SixPak comes with the AST "Plus; 
AST's unsurpassed reputation for quality, reliability, after- 
the-sale support, and overall design excellence that gives 
our products the best price/performance ratio in the indus- 
try! Hence the name, SixPakPlus! 

AST products are available from Computerland, Entre’, CompulerMarl, and 
selected dealers worldwide. Call factory f your dealer does поі have the AST 
products you want 

* IBM is the registered trademark of International Business Machines 


RESEARCH INC. 


2121 Alton Avenue + Irvine, CA 92714 
(714) 863-1333» TLX 753699 ASTR UR 


Letters 


and unintelligible system commands. 
“Point and click” has become the means 
by which everyone can enjoy the versatil- 
ity and power of state-of-the art micro- 
processor technology. 

Ideally, hardware manufacturers and 
software developers should be oriented 
toward a common goal. The goal is 
simple: to put the greatest amount of in- 
formation-processing power in the hands 
of the greatest number of people, This ab- 
jective will not be achieved without a 
drastic restructuring of the status quo. To 
the vast majority of this country’s popula- 
tion, personal computing remains a dark 
art. Perpetuating the existence of this ar- 
cane science will only benefit those who 
seek to monopolize and, therefore, con- 
trol the flow of information in our society. 

When Apple first began to advertise the 
Macintosh, they used a “1984” theme, 
with Big Brother obviously being played 
by IBM. In fact, the theme that was used 
might not be too far from the truth. With 
the follow-the-leader approach that is 
being taken by nearly everyone in the per- 
sonal computing industry, there is a very 
real chance that the vitality and creativ- 
ity of that endeavor may be extinguished. 


This cannot be allowed to happen. 

Instead of being criticized for refusing 
to follow the crowd, Apple Computer and 
the developers of Macintosh should be 
commended for their efforts. People can 
only remain a slave to their machines for 
so long. 


J. Edward Chor 
1307 W. Addison St. 
Chicago, IL 60613 


The Apple Macintosh, previewed in 
February, looks like a fine computer with 
its powerful 68000 microprocessor and 
sophisticated system software. 

However, І think the Macintosh 
development team committed a fun- 
damental design error when, having ex- 
hausted ROM space, they placed their 
floating-point software in RAM. Software 
running out of RAM executes approx- 
imately 25 percent more slowly on the 
Macintosh than does software running 
out of ROM. 

It would have been more appropriate 
for them to have moved some of their 
user-interface or I/O software to RAM in- 
stead. Software that deals with mice, 


keyboards, and printers can run more 
slowly than 6 MHz (the effective RAM- 
based clock rate) before there is any 
perceptible loss in speed of a program 
running on a single-user system, 

Obvious as this mistake is, it is also 
easily corrected. I hope that Apple moves 
to correct it before the company floods the 
market with its current system. 1 dis- 
cussed this matter over the phone with 
one of Apple's technical-support people, 
but I am not certain I got my point across. 
Your publishing this letter might alert 
potential users to the problem. The 
Macintosh, with its excellent graphics and 
high-speed peripheral interface, looks like 
it would be a good machine for engineer- 
ing and scientific applications, as well as 
for personal and business use. It is a 
shame to see its computational speed un- 
necessarily diminished. 

As for the floating-point software itself, 
I inquired whether Apple had imple- 
mented the complete IEEE double- 
precision package. The answer І got— 
after cross-country phone calls to five dif- 
ferent offices—was to send $150 for a draft 
copy of Apple's manual Inside Macintosh, 
plus another $100 for the first bound edi- 


"UNIX System 111 POWER and sophistication are yours. 
Let THE SOLUTION turn your micro into all you 
dreamed it could be, bringing the Ultimate 

= =. ge PROGTATAUNG environment as close as 
your modem. Just a local call 
from over 300 cities 
nationwide via Telenet. 


TE N` 


e Expansive Software development facilities. 
e Berkeley and local enhancements. 
e Complete online Unix manuals. 
e Extensive Text formatting capability. 
e Communication with over 500 UNIX sites on over 150 subjects. 
e Interuser mail. 
е Online discount shopping for Hardware/Software. 
® LOW COST and FAST response time. 


= 223 


e $24.95 = 1 hr. free system time + SOLUTION Newsletter 
subscription + BYTE BOOK (Introducing The Unix 
System 556 pp.). 


“UNIX is a trademark of Bell Labs. 


5701 Prescott Avenue 
Lincoln, NE 68506-5155 
402/483-2238 


Payment via VISA or Master Card 
10a-7p Central 


Portable 


A new generation printer that 
combines portability, depend- 
ability and quality. Sprinter is 
travel convenience — lightweight 
and rugged with an easily 
removable travel cover and plenty 
of space for storage. 


Personal 


A friendly printer that is easy to 
operate. Ease of operation is top 
priority for this printer. A 
SoftSwitch™ Control Pad allows 
the user to control forms' length, 
print density, tabulations, baud 
rate and character sets. 


Professional 


A fast printer, the 160 CPS 
Sprinter comes standard with a 
АК buffer expandable to 68K with 
МРГ5 MemoryMate " option. It 
comes equipped with an 
EasyLoad™ front paper feed for 
quick paper insertion and handles 
everything from letterhead to 


multi-part forms. NBI 


Travel with the Best! Micro Peripherals, Inc. 
See the Sprinter at your local computer store or call us for the 4426 So. Century Dr. • SLC, UT. 84123 
dealer nearest you. 1 (800) 821-8848 Circle 282 on inquiry card. (ВОГ) 263-3081 
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The new 384K Quadboard 

by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software, But 
at a very low price. 


NEW EXPANDED QUADBOARD 

Quadboard now delivers 9 of 

the most needed PC functions/ 

features. To let you get the 

most out of your Personal 

Computer. And help 
you work better and 

ster. 


With the 


4 Pa 


ң + 


a Serial Port, too. Fully program- 
mabie, use it to connect to plotters, 
modems, and other serial devices. 
е Chronograph: And Quadboard’s 
Chronograph (Real-time clock/ 
calendar) Keeps your system's 
clock up-to-date. 
е Game Port: The new 
Quadboard has an ІВМ 
compatible Сате Port. 
Plug in a joystick or 
game paddles, and fire 
away. 
е [70 Bracket: 
| Quadboard now 
comes with a special 
|/O bracket. Use it to 
organize your expansion 
port connectors. Snaps right 
onto the back 
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е Expandable to 384K: 

The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
systern board, you can Lake your 
PCs memory up to the 640K lirnit. 
* QuadRAM Drive: Plus, with 
Quadboard you get advanced 
QuadMaster Software. Including 
the QuadRAM Drive program. 
Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 

you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 
caching. To access frequently 


E x 


used data whenever you need it And built in the continuing 

е MasterSpool: QuadMaster tradition of Quadrarn Quality. 
Software also includes | 4H here are many 
MasterSpool. Use it to set up d z иа! ог; Dul only 
software print buffer quickly and | one leader. So make 
easily. This advanced spooler lets Sure you ask for 
you pause at any lime, back up or Quadboarrd by 
move forward in a Не, Choose Ў Quadra, the 
just the arnount of buffer space leader тист!) 


you need and stop wailing on 'OLUADRAM QUALITY | computor 
your printer. — —* enhancement 
% Qswap: Another feature of product: 
QuadMaster Software is Qswap. 

With Qswap change line printers Compare. See why more Quadtoards аге 


1 and 2 back and forth. with just bought than any other multifunction board 
a few keystrokes, as often as 
you like. 


QUADBOARD STANDS OUT FROM 
THE PACK 

Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need. No 
other board even comes close. 
Because Quadboard is designed 

_ for performance. Engineered 
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PORATION 


Ar ісітінсел! Systems Company 


4355 International Blvd /Norcross, Ga. 30093 


(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 


Circle 324 on Inquiry card. 


ж Copyright 1983 Quadram Corporation IBM is a registered trademark of Intemational Business Machines. 
All rights reserved 


| Need a printer? 
NOW-—get top-notch performance 
at a rock-bottom price... 


Site ^ 


GEMINI-IO — only 


| advantages of owning a printer are endless. 
And so are the advantages of purchasing 

a Star Micronics Gemini-10X from MidWest 
| Micro-Peripherals. 


brands of computers. It comes standard 
with a Centronics compatible printer port 
(serial optional), plus tractor, friction, and 
roll feed. With 120 cps bi-directional, logic 
seeking carriage control and 816 character 
buffer (expandible to 4K and 8K), you'll get 
crisp, clean hard copy without having to wait. 
if you want variety, the Gemini-10X features 
Epson compatible printer codes. For a wide 
range of graphic looks, the unit offers six 
character sets and eight fonts as standard. 
All this and more at the guaranteed lowes! 
price. If you can find a verifiable better price 
anywhere on any Star printer, WE WILL 
BEAT IT. But besides price, MidWest also 
atfers the best service. We offer same-day 
shipments on all items in stock. And our 
experienced staff is ready to help you 
before, during, and after your purchase. If 
you purchase NOW, you'll receive absolutely 
FREE a deluxe printer cover worth $16. 


More Star Printers Sale Price 
Gemini-10X 120 $289 
Gemini-15X ups 409 
Delta 10 439 
Delta 15 1% cps 589 
Radix 10 619 
Radix 15 200 cps 719 
Power Type Daisy Wheel 399 


Call Toll Free for information and ordering 
1-800-423-B215 

In Ohio: 1-800-321-7731 

We accepi VISA and MASTERCARD (Add 
3%), certified checks, money orders, and 
Сор. Dealer inquiries are invited. 


Kk 


MidWest Micro-Peripherals 


(Division of Infotel, Inc.) 


135 Sauth Springfield St. 
St. Paris, Ohio 43072 


| Word processing...graphics...charts...the | 


The Gemini-10X is compatible with all major | 
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tion (publication date uncertain), plus 
another $50 for updates. 

Apple is promoting the Macintosh as 
an "open" system (the meaning of this 
term seems to be deteriorating with time), 
but it sure is charging a lot for the key. 


Robert Lurie 
8 Tingley Rd. 
Morristown, NJ 07960 


I found Mr. Williams's article on Apple's 


| Macintosh disturbing because of the 


unfettered and naive enthusiasm dis- 
played toward the product and, for that 
matter, the manufacturer. This material 
would be expected from a manufacturer 
ог his representative but not from а 
member of your editorial staff. Journalism 
of this type severely reduces the credibil- 
ity of your magazine in presenting un- 
biased and knowledgeable reviews of new 
products. 

| have 25 years of professional ex- 
perience as an end user of computer 
equipment, and [ arrived at a consider- 
ably different picture of the Macintosh 
than the one described in your article. 
Some of the Macintosh's features are 
more in Apple's corporate self-interest 
than the user's. Others represent ques- 


| болаЫе design criteria, and some are just 


plain "gee-whiz" features with no more 
substance than tail fins and chrome. Ob- 
viously, if I had written the article, a 
somewhat different story would have 
been printed. 

My negative opinion of the Macintosh 
may be as unfair as Mr. Williams's posi- 
tive appraisal. The microcomputer mar- 
ketplace is a jungle with many pitfalls for 
both neophytes and pros. It behooves any 
widely circulated publication like BYTE to 
make every effort to provide balanced and 
Objective reviews of new products. Your 
less-sophisticated readers need all the 
help they can get! 


Gerald I. Evenden 
POB 1027 
М. Falmouth, МА 02556 


Gregg Williams replies: 

Permit me to add some perspective to your 
ewiluation of my article. In many ways, I have 
an enviable job in that Г have been able to re- 
view some of the best products our industry 
has produced. Because of this, they gel large- 
ly positive reviews (less worthy products 
would not deserve to be on the cover of BYTE 
and other magazines). Still, I did point out 
a number of important areas of dissent: the 


«m Circle 278 on inquiry card. 


single built-in disk drive, the unbundling of 
Macintosh prices, and the “hyping fof] a ma- 
chine that easily stands on its own merits” 
in calling the Macintosh a 32-bit machine. In 
addition, the article took over six weeks lo 
research and write and contains much tech- 
nical information and commentary that has 
not been included in any other Macintosh ar- 
ticle. For further perspective on the Macin- 
tosh, see my article, “Update on Apple Macin- 
tosh and Lisa 2," on page 339. 


1 was disappointed that your industry- 
leading magazine missed what nontech- 
nical magazines such as Time and Rolling 
Stone reported about the origins of the 
Macintosh computer. As they pointed 
out, the Macintosh concept—a low-cost, 
monochromatic bit-mapped, small, and 
extremely friendly computer—was my 
creation. 

The original team that I put together to 
build it included Burrell Smith, hardware 
designer, Bud Tribble, software designer, 
and Brian Howard, an unsung hero of the 
project who contributed to the concept, 
software and hardware design, and the 
overall feel of the project. Brian (who, for 
some reason, was not mentioned in your 
article) and Burrell are still with Mac, but 
Bud went back to school and got his M.D. 
I became C.E.O. of Information Appliance 
Inc. 

[ also gave the Macintosh its name. The 
change in spelling was not an error as you 
reported, but done deliberately to avoid 
potential conflict with the electronics 
manufacturer named “Mcintosh.” 

Interestingly enough, Steve Jobs active- 
ly opposed the project at its inception, 
and only after we had proved the concept 
did he become the Macbooster that he 
now 15, Reading the BYTE article one 
might get a very different impression and 
would not give credit where it is due. 


Jef Raskin 

Information Appliance Inc. 
530 University Ave. 

Palo Alto, CA 94301 


Bus Widths 


| am writing in regard to "The Apple 
Macintosh Computer" by Gregg Williams 
(February, page 30). In his article, Mr. 
Williams points out that although Apple 
refers to the MC68000 as a 32-bit pro- 
cessor, he believes that it is generally 
regarded as a 16-bit processor. 

Although no one has been able to come 


It's happening all over the PC and 
micro worlds. 


You're getting hit with a ton of increased 
throughput requirements. Your applica- 
tions are generating a deluge of paper. You 
need more printer speed. А lot more. 


You're also looking for more profes- 
sional-looking presentations so you need 
better print quality. A lot better. 


Who's got the best of both worlds 
lor you? 

Okidata’s Pacemark 2350 and 2410 dot 
matrix printers. 

They'll not only help you keep расе 
with your world, they'll help you set new 
and exciting ones. [n print speed. In print 
quality. And in vastly increased com- 
patibility and capability. 


Take throughput. The 2350 and 2410 
can quickly get you out ofthe waiting game 
to where you're really cranking it out. 

And with flexibility, too: up to 5 pages 
per minute. 

But wait. Cranking whafout, you may 
ask? A single, restrictive printing mode? 
No way, The 2410 can give you DP, draft, 


THE PRINTER TO PICK 
WHEN THE PACE QUICKENS. 


and a correspondence quality that truly 
rivals the daisywheel. 


And the 2350 and 2410 can both print 
at up to 350 cps. While producing 120 
to 420 lines a minute for you. With bidirec- 
tional printing and short line seeking 
logic. And both high speed horizontal and 
vertical slew. 


PC COMPATIBILITY. 


SOFTWARE COMPATIBILITY. 


The 2350 and 2410 use industry 
standard interfaces making them hardware 
compatible with most mini and micro- 
systems on the market today. [n addition, 
they are supported on the menus of most 
of the important software being offered 
to microsystem users like Visicalc, Lotus 
1, 2, 3, DBASE 2, Peachtree 500 and General 
Ledger, Multi- Mate WP, Wordstar, etcetera, 
etcetera. 

But wait, there's more. Like an out- 
standing all points addressable graphics 
capability with 144 x 144 dots per inch 
resolution. 

Two color printing for highlighting. 
Down line loadable font sets for flexibility. 


Subscripts and superscripts so your sci- 
entific and technical usage won't bog down. 
Six-part forms handling. The capability to 
print 132 columns on eight-inch paper 
using 17.1 characters per inch to save paper 
costs and make output easier to handle. 

And-so that you can depend on getting 
all that good stuff, all the time—a mean 
time between failure of 2200 hours. A mean 
time to repair of only 30 minutes. An 
average printhead life of 500,000,000 char- 
acters. And an industry low warranty 
claim rate of less than 2%. 

No doubt about it, the quicker the 
pace at your place, the more you need 
Pacemark from our place. For more infor- 
mation, call toll free 1-800-OKIDATA. 

[n New Jersey, 609-235-2600. Or write 
OKIDATA, Mt. Laurel, М] 08054. 
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Were keeping pace with your business. 
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AZTEC C86 
new release 2.0 


PCDOS'MSDOS $249 
CP ' M-86 $249 
BOTH 


‘PRO extension 
С Grafx 
Uni-Tools | 
PHACT database 
2 

Quick C 


AZTEC C il 8080: 280 
CP: M-80 $199 
ІРНО extensions $150 


AZTEC СВО 
MODEL ІП or 4 $199 
‘PRO ill and 4 $349 


AZTEC C65 
APPLE DOS 
ProDOS 


C CROSS DEVELOPMENT 
SYSTEMS 
C cross compiler, 
assemblar, & linker 
РОР-11 52000 other $750 


AZTEC C TUTOR 
APPLE or IBM 
other systems 


Quick C 


APPLE, CP/M, Т-60 $125 


SOFTWARE SYSTEMS 


Р.О. Box 
Shrewsbury, N.J. 07701 


UNIX iz a trademark of Bell Labs. CP: M, СР M-80 and CP M-B6 are trademarks of DRI. PC DOS № 


TRS-80 


| lessons, іехі. last compiling student C compiler, апа... 


* Order phone 800-221-0440 (outside М.) 


| 


—— OSA 


COMMODORE C64 Cross Compilers 


[1Ful C 
[1 8087 support 
Г] Overlays 


Fasl object code C Basic graphics 
| Large memory model Г] Fast! О 
C] Relocating assembler Г] Linker & library 
LI Library has 1/0, screen I. О, graphics, PC DOS-CP M 86 
[J Interfaces with DRI and MICROSOFT assemblers 


| L1 Compatible wilh AZTEC C for СР M, APPLE, C64, & TRS-80 


'PRO includes optimizer. CB6 debugger, and other tools 
Comprehensive color graphics for use with C or stand alone 
Tools | has make, diff, grep- & other UNIX inspired tools 
Phact is a comprehensive set of C database functions 

Z i$ a full screen C editor much like the UNIX Vi editor 
Quick C compiles C source into inlerpreted code in a flash 


Full C compiler, assembler. linker, library ulllity . PRO exten- 
sions include library source, utilities, ROM libraries, M-80 and 
RMAC interface 


The Model 4 system is full AZTEC C I| and runs under TRSDOS 
or DOSPLUS, the Mode! Ill system does not support float. PRO 
has Мода! for Ш, 2, library source, ... 


А complete C development system for (һе APPLE (! and Пе with 


assembler, linker, editor, SHELL, library, and library source. Binary | 


files execute under DOS or SHELL 


Cross systems generate modules on a HOST system that are 
downloaded for execution on a target system. HOSTS Include 
РОР-11 UNIX, 8086 UNIX ports, PC DOS, CP M-86, СР; М, and 
EE TARGETS include CP M, APPLE, COMMODORE C64, 
& TRS-80. 


PRENTICE-HALL and MANX SOFTWARE SYSTEMS jomed 
forces to produce an unmatched "hands on" C tutorial. Includes 


Quick C compiles C code into exiremely compact interpreted 
code at blinding speed. Run time system has UNIX functions. 


201-780-4004 (NJ and outside USA) 
Telex (ITT): 4995812 Shipping: per complier 
Information: 201-530-7997 nextday USA $20, 2 days 
Tech support: 201-780-8374 USA $5, 2 дауа worldwide $75 
Canada $10, airmal! outside 
USA & Canada 520 


a trademark of IBM. MS DOS is в trademark of MICROSOFT. М.Ј. residanis add 6% sales tax. 
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up with a concrete way to determine the 
bit size of any given processor, there are 
two commonly used methods. The first 
is to rate the processor by the width of 
the external data bus, and the second is 
to rate it by the width of the internal data 
bus. Mr. Williams makes the assertion 
that the correct way to determine size is 
to rate the processor by the maximum size 
of a multiplicand in arithmetic operations. 
Let me address each of these methods 
individually. 

Determining the size by examination of 
the external data bus was, until IBM 
entered the microcomputer marketplace, 
the most commonly accepted method of 
rating processor size. [t is still probably 
the best way because most microproces- 
sor systems' speed is limited by the data 
bus bandwidth (memory accesses per 
second times size of data bus). 

IBM, through its PC advertising, has 
endorsed rating the processor size by 
using the internal data bus size. This 
allows them to call the 8088, which has 
an 8-bit external data bus, а 16-bit pro- 
cessor. It is interesting to note that Intel, 
the designer and manufacturer of the 
8088, refers to this processor as an 8-bit 
unit (source: 1982 IC Master, page 1083). 

Mr. Williams's contention that the size 
is determined by the maximum multipli- 
cand size is absurd. Rating a processor by 
this method results in both the 8080A and 
6502 processors being 0-bit micros, which 
I am sure even Mr. Williams will admit 
is untrue. 

Comparing the sizes of some common 
microprocessors using the above criteria 
brings about the results shown below. 


Int Width Multiplicand 
Processor Ext Width Width 
8080A B/8 0 
6800 8/8 0 
6502 B/8 Ü 
8088 16/8 18 
8086 16/16 18 
68000 32116 16 


As | stated, I believe that the measure 
of the external data bus is the most valid 
method of determining processor size. 
Using the width of the internal bus results 
in the 8088 and 8086 being the same size, 
which, although true from a software 
point of view, is not true for the hardware. 
Because most people use the processor 
size as a relative indicator of computa- 
tional speed, the external data bus width 
is the measure that has the rnost bearing. 

Unfortunately, IBM has set the (de 


o To Use 
on? 


Fuzzy Informa 


| MODEL 

n this age of information ССА. 
processing, perhaps the 

ais MOS! important information 

processing occurs between your 

eyes and your monitor screen. An 

unclear on-screen image can visu- 

ally distort the most accurate 

information, leaving valuable in- 

formation lost somewhere be- 

tween {he lines. 

You won't take that chance 
with a monitor from Roland DG. 
For us, clarity is not just a good 
| fealure, it's our most important 
| fealure. 

We designed the Roland DG 
monitors as if a sharp image was 
all that mattered. Then we start 
adding on the extras— like easy 
plug-compatibility, non-glare 
screen and other features. Then 
we styled them so that they look 
sharp from any angle— not just 


Roland oe 


| the front. | 

Roland DG makes a broad а | 

range of monitors, to suit any " he mosi | 

persanal computer and to please imporlant | 

any compuler's person. From 4 Е nfor. тайоп 

high resolution RGB and Com- processing occurs 

posite Color monitors to Mono- Between your 

chrome Composite or TTL signal monitor and цоиг 

(IBM-PC) in either eyes. 

Amber or Green. 
If accuracy is im- 

portant to you, you 


shouldn'l settle for 
anything less than a 
Roland DG moni- 
tor-—the clear choice. Г” 
Because the mast im- 
portant information 
processor is you. 
Roland monitors 
are available at fine | 
| computer dealers >. 
everywhere. Roland 
Digital Group, 7200 Dominion 
Circle, Los Angeles, CA 90040 ISi i5 а trademark 
| (213) 685-5141. of дать алај 


| | Business Machines E i | 
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| esigned to be 
| as beauliful 
B on iie nul- 
side as on the inside. 


P heres a | 
| Roland DG 

ШЕР monitor for 

every compuler s | 

person! | 


Today, you have to live in two 
different worlds. One belonging 
to IBM. The other to everyone 
else. 

With that in mind, com- 
panies have come alon 

with a variety ol 


bring personal computers, 
portable computers, or low-cost 
ASCII terminals into the IBM 
coaxial environment. For the first 
time, overburdened DP/MIS 
executives can look forward to 

| truly smooth integration, 

—= minimal 44 
m —1 


confusion, E 
and fewer demands on their time. 
And users can get an affordable, 
easy-to-use way to tap the riches 


TRS is a trademark of Tandy Corporation. COMPAQ is a trademark of COMPAQ 
Lear Siegier, Inc. ADDS Viewpoint is a registered trademark of Applied Digital Data Systems, Inc. 
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products that 

№ attempt 
to link the , two together 
But somewhere along the 
line, they all look № a little dumb. 

Enter the Ж AVATAR 
PA1000"" . Protocol Con- 
Ps It’s the most 
intelligent way to 
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of their IBM mainframes. 


So if you're looking for the 
best of both worlds, keep reading. 
And you'll see why the AVATAR 
PA1000 can out-think any product 


on the market. 

First of all, the 

AVATAR РА1000 

№ isan almost univer- 

sal link. With no mod- 
ification, it connects to 
virtually any personal 
or portable computer 
you have: IBM, Ápple, 
DEC, TRS 80, Kaypro, 
COMPAQ, NCR, and 
others. 


The AVATAR PA1000 also 
connects to the DEC VT100, 
Ф IBM 3101, LS) ADM5, 


Televideo 910, ADDS View- 
point or other compatible 
terminals. 
The PA1000 connects 
coaxially to an IBM 
Ө 3274/3276 cluster 
controller, so whatever per- 
sonal computer or terminal 
you use will perform all 
the functions of an IBM 3278-2. 
The coaxial connection also 
means you won't be in for a future 
shock: ever-changing IBM proto- 
cols will be no problem. 


AVATAR PA1000 vs. — IRMALINE™ 


Easy to msiall 
OVA installation 
English language 
commands 
Help screens 
Keyboard types 
Remote dial-in? 
security password 
Dual host access 
Local screen 
printout 
3278 status 
line modes 


Price 
Availability 


Two hasts are better than 
one. So in addition ta the 
S coax connection to IBM, the 


ter Corporation, ADMS is a tradernarh 


w Jones is a trademark of Dow Jones & Company, Inc. 


AVATAR PA1000 gives you an 
extra R5232 port. That gives you 
access to other local or remote 
asynchronous host computers or 
local printers. 
HELP! If you need it (and who 
doesn't) you have help screens 
® to put you БасК оп track. The 


PA1000 also has easy- determines the - 
to-use, English rate of the attached de- 
language commands. vice and is ready to go. 
With a few sim- In just five min- 
ple keystrokes, utes (no kidding) 
9 you can switch ® you can install 
from your IBM to the AVATAR PA1000. 
the extra RS232 And you don’t 
port, giving you = — need to be a com- 
access to 2 рў ШИШ puter operator. 
and publi И ay AVATAR 
and = Ж Т! - 
databases like E eT 8 РА1000 
Dow Jones. ЕЕЕ ' even gives you 


And when you switch — the 
AVATAR PA1000 is smart enough 
to remember your IBM screen. 
In a distributed terminal net- 
work, remote dial-in from 
9 personal computers or asyn- 
chronous devices is increasingly 


© 1984 Avatar Technologies, inc, ІВМ is a registered trademark of International Business Mach 


important. You can dial into your 
РА1000 at the nearest cluster 
controller, and reduce communi- 
cations costs dramatically in the 
process. 
Just by typing *1-2-3" (how 
much simpler can you get?), 
9 the РА1000 automatically 


а T =з option that lets you 
transfer information back and 


forth between your personal com- 


puter and an IBM mainframe. 
What will AVATAR think of 
next? The latest news is our 
9 РА1500,а link that lets you 


-5 the output from your ІВМ 
ost on a low-cost ASCII printer. 


[t supports high-speed dot-matrix, 
letter quality and line printers. 
[ts very simple 


to install. And it be ааа s 
538 


will save you a 
bundle. 


ж a NS Шош M 


To find out more about the 

AVATAR РА1000, our com- 
Ф pany, our distributors and 
dealers, or our plans, just call us. 
In Canada or Massachusetts: 
617-435-6872. Everywhere else: 


800-828-2004 Ext. 600. 
ГА ЛТА 
/ \ \ // / \ \ 


The Link That Int 
Missing Anything. 


Avatar Technologtes Inc. 
99 South Street, Hophinton, MA 01748 


ines Corporation 
IRMALINE is a trademark of Digital Commumeations Associates, Inc. Apple is a trademark of Apple Computer, Inc. DEC is a d trademark. of Digital Equipment Corporation. 
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facta) standard for measuring size and 
has elected to use the internal data bus 
size for its measurements. Because il 
would be unfair to measure the Apple by 
any other criterion, Mr. Williams must 
concede that the Macintosh is a 32-bit 
machine. 


Mike Sauve 
1024 52nd Street, SE 
Kentwood, MI 49508 


Gregg Williams replies: 

Thank you for your letter. it summarizes 
discussions thai have gone on here a! BYTE 
since I wrote the Macintosh article. We have 
decided that the situation is too complex to be 
accurately specified by one descriptor: the 
multiplicand does not describe the Iniel 8080 
well, nor does the internal-bus descriptor 
describe the 8088 (which runs 10 to 40 per- 
cent slower than an equroalent 8086—see ту 
article, "Benchmarking the Intel 8086 and 
8088,” July 1983, page 147) well. in addition, 
even the external-bus descriptor falls short. 
Consider the National Semiconductor 
NS16008; even though it has an &-bit external 
data bus, it is a 32-bit architecture internally, 
including a 32-bit by 32-bit multiply instruc- 
Hon. Surely, this kind of power puts the 
NS16008 in a different class from, say, the 
8080. 

Another descriptor that I have just 
discovered is that of the bus width of the 
arithmetic logic unit (АТЦ), that area of the 
microprocessor chip that performs all the 
arithmetic and logic functions that the chip 
allows. The ALU bus width feels intuitively 
right—it is the ultimate measure of how much 


data the microprocessor works on at a time, 
Dues this help us? Hardly, because once we 
get to this level of detail, the philosophies of 
chip design muddy the water. The NS16000 
family has 32-bit ALU buses. The Motorola 
family is more complex: the 68000 (16-bit ex- 
ternal bus), 68008 (8-bit), and 68010 (16-bit) 
have three 16-bit ALUs, while the 68032 
(with а 32-bit external data bus) has three 
32-bit АГИ, 

Finally, to complicate the issue even more, 
let me relate another possible descriptor men- 
tioned by our editor in chief, Phil Lemmons. 
Things change if you look at the problem of 
describing the "power" of a computer from a 
user's point of view. A user doesn't care what 
operating system is running or whether the 
microprocessor has an B- or a 16-bit data 
bus—this person just wants to know, "Will it 
run fast enough so [ don't have to wait too 
long?" and "What software does it run?” Com- 
putation speed can often be improved by using 
a chip with a higher clock frequency, but soft- 
ware complexity is determined by the address 
Space of the micraprocessor—a feature that is 
usually fixed, especially on 8-bit chips that are 
not part of a family of similar products. (We 
are assuming thet software is easier to use if 
it has Help screens, a sophisticated user in- 
terface, and other features that make programs 
niore complex and, therefore, larger.) From this 
reasoning, we cen argue that the address bus, 
which measures the fotal amount of memury 
that à microprocessor can address, is a good 
descriptor of a microprocessor's power, Many 
popular programs need more than 64K bytes 
to run. in (the limit of traditional 8-bit 
microprocessors). As memory gets cheaper and 
we find ways to fill it up, there may be a very 


rea! difference between microprocessors that 
can address 1 megabyte of memory (20-bit ad- 
dress bus) and 16 megabytes of memory (24-bit 
address bus). In addition, if a microcomputer 
has been designed to use less memory than the 
microprocessor itself allows, we should make 
note of that fact as well. 

As п result, in BYTE we will state bath bus 
widths—for example, we will describe the 8088 
as а "15/8-bit microprocessor (16-bit internal 
data bus, 8-bit external)" and the 68000 as 
a "32/16-bit microprocessor" In recognizing 
that the value of a commercial product is deter- 
mined by more than just these descriptors, we 
will try to give all the information that 
presents a product in the most accurate way. 
In the “At a Glance” text boxes that accom- 
pany our reviews, we will place more emphasis 
on the internal and external data patls and 
the maximum amount of memory the com- 
puter can address. 


Clock-Time Benchmarks 


I generally enjoy benchmark articles 
and thus found the February BYTE full 
of interesting comparisons. 1 feel com- 
pelled to comment on one aspect of 
Avram Tetewsky's article, "Benchmarking 
FORTRAN Compilers” (page 218). The 
author goes to great lengths to obtain 
"true" results for the larger multiuser 
systems in the comparisons, the VAX 
11/780 and the IBM 3081D. Thus, Tetewsky 
reports only CPU time, runs benchmarks 
in the early morning hours so there won't 
be other tasks slowing the system, and 


EPROM PROGRAMMER & UV ERASER FOR THE 80% 
$15 PROGRAMS OVER 300 DEVICE TYPES 
MOS (8K - 256 K, SINGLE & 3 VOLTAGES) BIPOLAR PROMS. 40 PIN MICROS 


Stand Alone 

256K Buffer (200 ns) 
integrated keypad 
EPROM simulation 
Fast algorithm 


Power down sockets T3 


Temp compensated 

Ref. voltages 

16 formats & 8 baud rates 
Auto-user friendly-mode 


GEITER 


COMPUTER SYSTEMS CORP 40805. 
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S15F $995 


OVER 26 FUNCTIONS 
Edit 
CRC check 
Block Move 
Over Program 
Insert 


305) 994-3520 


e Delete 


Functions 
а And Mora | 


в 16 Diagnostic 


ogers Circle #7, Boca Raton, FL 33431 


BUV-llA $95.50 
• Heavy duty 

е Timer 

г Safety switch 

• 110/220 voltage 


BUV-I1B $66.50 
е Heavy duty 

е Safety switch 

e UV indicator 


OTHER 
COMPLETE SYSTEMS 
S15R remote) $695 
S15P (4 key) $795 
$158 (bipolar ^ $895 
515G (gang) $1005 
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A real fish sto 


by Brett Kirk | 
Owner 
Poseidon Aquatics 


“Ош business is 

wholesaling tropical fish to 

t stores. We're not a 
arge-sized company, but 
we have one whopper of an 
ера | roblem. 
That's where dBASE П® 
comes in.” 


The one that didn't 
get away. 

"We needed a fast "т 
program, and dBASE II, the relational 
database management system from 
Ashton-Tate, gave us the speed we 
needed to quickly log in our weekly 
live-fish shipment in terms of total 
numbers received, the kind and num- 
bers of each different type, the cost per 
fish—all critical factors in determining 
our pricing and being able to pass along 
savings to our customers whenever 
possible without hanging us out to dry 
profitwise. 

"We're sure glad we bought 
dBASE II when we did. I think our 
customers are glad, too." 


Once you try dBASE II, 
you'll be hooked. 


If you're up to your ears with data 
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that has to be managed quickly and 
efficiently, dBASE II can really help 
you stay afloat. 

For àll the particulars, contact 
Ashton-Tate, 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 
(800) 437-4329, Ext. 212. In the U.K., 
call (0908) 568866. 


ASHTON ‘TATE RS 


Suggested retail price, $700. 
dBASE И is a registered trademark of Ashton-Tale. 
€ Ashton-Tate 1983 
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LOOK NO FURTHER! 
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ALPHA OMEGA 


COMPUTER PRODUCTS 


COMPUTERS 
к: PC IBM Compatible, 128K, 3-320K Drives, 


rallel Port, Monitor . $1989 
SANYO МВС 555 wisoltware .. 


ROMAR 64K Apple compatible SAVE 
ВМ PC Systems... .... - SAVE 
KAYPRO Il Portable. . (oer sane SAS 
| DISKETTES 

SCOTCH 3M SSDD $23 
MAXELL MD2 08500 .....,...........39 


PRINTERS 


C. ПОН 8510 P. 120 cps 


EPSON FXBO 160 cps. . ‚$495 
EPSON FX100 160 cos ........ . . 695 
OKIDATA Microlina 82 180 cps. ... 445 
OKIDATA Microline 93 150 срз.,... .. 749 
DELTA 10 160 cps j «1. X SAVE 
GEMINI 10X 120 cps im M cala ыу + 
GEMINI 15X 120 cps .. 3 .-.-425 
МЕС 3550 35 cps UO... . . SAVE 
JUKI 6100 UQ 18 cps ......... .. 445 
ЕНІНТЕН Pala 4.12... ee i 245224 

MODEMS | 
HAYES Smanrtmodem 1200 _. $489 
HAYES Smartmodem 1200B ... ‚425 
HAYES Micromodem Il. . . .. 265 
ANCHOR А, Mark | 300 BAUD .. ‚81 
ANCHOR А. Mark XII 300/1200 . . 289 


TAXAN 12^ Amber $115 
GORILLA 12" Green .. Я 85 
USI P13 12" Amber . . 145 
АМОЕК 3006 12" Green . . .. .. 135 
AMDEK 300A 12" Amber. ... . .. . 145 
AMDEK Color | 13" аш 305 
PRINCETON HX-12 RGB.. .. 495 


VIDEX Videoterm 80C w/softswitch 


VIDEX Ulralerm . .. г, 279 
MICROSOFT 16K RAMcard ... 84 69 
MICROSOFT 280 Sottcard ; : 245 
MICROSOFT Premium Pack 479 
MICROSOFT Premium Softcard НЕ , 345 
KRAFT & TG Joystick ТТ ka ‚45 


HAYES Mach И Joystick... 


ә бн рт 


PROMETHIUS 12 Height Drives , .... 195 
WIZARD ІРІ Parallel Interface . .... ‚75 
PROMETHIUS Versacard , T 149 
EPS Keyboard. .... .  ... .. .. 289 
KENSINGTON Systemsaver ... .... 8B 
COOL & TIME (fan, surge, clock) .1..478 
KOALA Pad "Co bate ET 
PFS Filing System . TUITECOEEST.. 
PFS Report... VEM... 31 
Dune] vov о он ока н mis v ООЗЫН 
Wordstar .......... : ....249 
Нота Accountant. . ., ........ SAVE 
МӨШДБЕП, c. „> # ка» варю tees) єс е > УЗО 
DB Master Version "Tr T .249 
DB Utility 1 or 2 .. ERE IEEE 
Magic Window Il... 9 e E 109 
Ғаххоп,...... е Ұма ЧИ e 23 
CROOKS, «уш, ti : Teo + Кж» iem E .. 25 
Zork ІЛЛІ! и а-ы ..28 
Wizardry .. "IP CRT. ‚ 39 
Sublogic Pinball . xc rri n. 
IBM PERIPHERALS & SOFTWARE 
TANDON TM100-2 360K . .. .. ‚ 5218 
TEAC У Height 360K .. . 195 
MICROSOFT Mouse TAURUM: 
QUADRAM Quadboard w/BAK . .. ..269 
QUADRAM Quadiink . SAVE 
QUADRAM Quadcolor | ч .215 
64K RAM Kit 200 ns .. . .... . ...58 
AST 6-pack plus . SAVE 


STB w/84K clock, раг, serial, game .295 


HAYES Mach Il Joystick... ........ 35 
MAYNARD Int. 10MB Hard Disk SAVE 
Property Management .. T aL 
Home Accountant + SAVE 
Multimale.. .. . ARCA ome M .329 
PFS Filing System  . ЧЫ: 
PFS Верой . Ar 81 
Lotus 1,23 325 
alcUM чьи, 389 
Fd i1... anim, 2. 44%... 9 
Wordsiar . 23». 5% н. 191, „В 
Wordstar Propack w/Mailmrg, Spallsiar .359 
Multiplan ) А . . 165 
Fiight Simulator. . «^ .. 93 
Deadline I .-38 
Zork ИИ Р -.2B 


Hundreds of available items. Call for complete pricing information. 


| кете 
218 345-4422 NN 


18612 Ventura Blvd., Tarzana, CA 91356 


Ай products ant in factory sealed packages. We gua anime Әй dere Ке 20 days. Within flus porod delecha тезгһагкее reing most 
be accompanied бу АМА numia. Alf othe retoma wit bé subject to Я 10% nersiticiong не For prepad orders there wf be 22% 
wupring charge, 55 for UPS Blue Label, $5.00 minimum, all orders outed Ш S. at 15% stepping Гете will ba an adcitiong 54 00 
surcharge on C О О. orders Crah or Castiiorg Check is required on С.О 0 orders Cad residents acd 6 5% sare tax Preces subject ю 
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even removes the [/O time of à slow 
terminal. 

I wish to question the fairness of com- 
parisons in which one class of computers 
is judged by clock time and another is 
judged by some mythical "true" time. As 
a computer user I go by clock time to 
measure job turnaround. If multiuser 
systems have a large overhead in dealing 
with multiple tasks, why shouldn't that 
be reflected in the benchmark times? 

1 have a number of Pascal programs that 
I run on both an ІВМ 3033 and an Apple 
II using the UCSD p-System. | typically 
get results from my Appie 5 to 30 minutes 
faster than from the IBM. Admittedly, the 
IBM 3033 runs the programs in several 
hundredths of a second, but one can 
spend a long time in both the exec and 
printer queues. 

| suggest that all future benchmark ar- 
ticles that refer to both microcomputers 
and mainframe systems use the same 
standard for judging both, namely clock 
time. 


Philip B. Ender, Ph.D. 

UCLA 

Graduate School of Education 
Los Angeles, СА 90024 


Thinktank 


] wish to thank Mr. Lemmons for bring- 
ing Thinktank to the attention of your 
readers in "Beyond the Word Processor" 
(January, page 53). 

І used an early version of Thinktank on 
the Apple П, running under Apple 
Pascal. FYI, as it was called then, quickly 
became my most important program 
(after my word processor and spelling 
checker). I used it as a reminder program, 
an outline maker for reports and stories, 
and as a general aid to thinking. For 
people who think in headlines and fill in 
the spaces afterward, it is an idea data- 
base without equal. I highly recommend 
it if you have an Apple, a Macintosh, or 
an IBM РС, 

My only regret is that Living Videotext 
chose to expand in the direction of MS- 
DOS, rather than modifying Thinktank 
to work under UCSD Pascal IV. I miss the 
program and wish it would run on my 
Sage Il. 


Gerald Perkins 
643 Channing Ave. 
Palo Alto, СА 94301 


Rana Systems. 
Always А Step Ahead. 


And it's happening again with our IBM 
compatible Rana 2000. This 320K double density 
drive offers a large centering cone for problem- 
free diskettes and our exclusive slencing mecha- 
nism to make it the quietest disk drive you 
can buy. 

At Rana we know the key to our success is 
providing the highest technology, on the best 
possible products, while filing the most possible 
user needs. That is why we spend so much time on 
research and development. Our world-renowned 
engineers were the first to offer increased capac- 
ity. The first to design a write protect feature. The 
first to use a metal band positioner and get 100% 
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data integrity, and a 3 to 4 times improvement in 
access speed. And, the first to bring you all this 
performance, quality and dramatic styling. 

This is why our Elite One got the #1 rating 
from Softalk Magazine. And our Atari. compatible 
Rana 1000 Slimline has turned a game computer 
into a sophisticated business tool. And soon we'll 
have a new Winchester drive and a new series of 
very high density minifloppies, for both IBM 
and Apple: 

50 call or write for the nearest Rana retailer 
or computer store. Were Rana Systems. Апа we 
know that to keep a step ahead, we have to put 
you first. 


Ranasysiems 


as 


21300 Superior Seat, Chatsworh, СА 91311 — 213-709-5404 
Call tol free 1-B00-421-220? In Сайояма сизү сай 1-800-262-1221 
Source Number TCT-654 


2) 1983 Rana Spstert 
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NOW WE'VE ADDED EVERYTHING ТО TURBO PASCAL 
(EVERYTHING EXCEPT A HIGH PRICE) 


e WINDOWING! 


.., This is areal shocker. On the IBM PC or PC jr. you'll now have a procedure to program windows.... Any part of the 
screen can be selected as a window and all output will automatically go to this part of the screen only. As many 
windows as you please can be used from the same program. 


е AUTOMATIC OVERLAYS! 


.. No addresses or memory space to calculate, you simply specify OVERLAY and TURBO PASCAL will do the 
rest. 


е GRAPHICS, SOUND AND COLOR SUPPORT FOR YOUR IBM PC OR JR! 


° FULL HEAP MANAGEMENT! 


... Via dispose procedure. 


e OPTIONAL 8087 SUPPORT! 


.. Available for an additional charge. 
If you havea 16bit computer with the 8087 math chip—your number crunching programs will execute up to 10X 


faster! 


EXTENDED PASCAL FOR YOUR IBM PC, PC ir., 
APPLE CP/M, MSDOS, CP/M 86, CCP/M, OR CP/M 80 


e Full screen interactive editor providing a complete s Program chaining with common variables. 

menu driven program development environment. е Dynamic strings with full set of string handling 
e 11 significant digits in floating point arithmetic. features. 
e Built-in transcendental functions. e Full support of operating system facilities. 


e Random access data files. e And much more. 


... NOW WITH WINDOWING 


HERE'S WHAT THE REVIEWERS HAVE SAID ABOUT TURBO PASCAL 


"Whatl think the computer industry is headed for: well documented, standard, plenty of good features, and a reasonable price." 
Jerry Pournelle, Byte, February 1984 
"Finally, somebody has done it right. A powerful Pascal Z 80 or 8086/88 single pass native code compiler together with a full 
screen editor and error checking to make a super programming development package." 
David Carroll, Microsystems, February 1984 


"The Perfect Pascal" 
" LEARN TO WRITE 
Alan В. Miller, interface Age, January 1984 A SPREADSHEET 


"It is, simply put, the best software deal to come along in a long time." Our offer includes MICRO- 


Bruce Webster, Softalk ІВМ, March 1984 CALC, a spreadsheet written 
| in Turbo Pascal. ЇЇ will be 


on your disk, and ready to 
run. And we've included the 
Source code to show you 
exactly how a spreadsheet 


If you already own Turbo Разса! 
version 1.0, you can upgrade to 2.0 


for $29.95. Just send in your otd master 
wilh your check. (Manual update included 


ORDER YOUR COPY OF TURBO PASCAL VERSION 2.0 TODAY 
For VISA and MasterCard orders cal! toll free: 1-800-227-2400 x968 
In CA: 1-800-772-2666 x968 


(lines open 24 hrs, 7 days a week) 
Dealer & Distributor Inquiries welcome 
408-438-8400 


Opus EX gas maurs қын сен қыз sms L I LI... аНЫ ӘӘ ҸАҺАН Ы А ал е а ә нА а ән а н Н н а Р әрә D————————————— 


CHOOSE ONE {please add $5.00 for Check  J . Money Order My system is: 8 bit 16 bit 
shipping and handling for U.S. orders) — VISA MasterCard Operating System: CP/M 80 
CP/M86.. М5 005 . PCDOS. . 


Turbo Pascal 2.0 $49.95 Card 8: | : 
Turbo Pascal with 8087 support | Exp. date: Shipped UPS Computer: Disk Format: 
$89.95 | | Please be sure model number & format are correct 
__ Update (1.0 to 2.0) Must be | | NAME: 
accompanied by the original р BORLAND ADDRESS: 
master $29.95 ) INTERNATIONAL — ciTY/STATE/ZIP: 
—_— Update (1.0 to 8087) Must Бе — Borland international TELEPHONE: _ |  —_ 
accompanied by the original 4113 Scotis Valley Drive California residents add 6% sales tax Outside US A add $15 00 itl 
master $69.95 Scotis Valley, СаШогта 95066 oulside of US А payment must be by Dank ага! payabie in the U S 


TELEX 172373 and т US dollars) Sorry no COD o Purcnase Orders A14 
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Phil Lemmons's essay "Beyond the 
Word Processor" (January, page 53) is an 
excellent piece of writing/thinking. The 
comparison to spreadsheets was a crisp 
and striking illustration of his idea. He 
targeted the most crucial and relevant 
limitation and challenge for current text- 
editing software. What was exciting and 
valuable about word processing for the 
writer was the way in which it rendered 
manageable the physicality of the text— 
it transformed the "hard" actuality of 
written work into a "soft" virtual existence 
and thereby eliminated much of the busy- 
work involved in preparing a text. But 
current software is geared to the product 
rather than the process of writing. The 
word processor is the writer's secretary. 
lt is interesting to reflect on how the 
writing process itself is being transformed 
by what the computer makes possible. 

Mr. Lemmons's call for writers to ex- 
press their needs and dreams is an invita- 
tion to experiment with the very process 
of writing/thinking. Good article! 


John Glazer 
616 Pearl St. 
Ypsilanti, MI 48197 


PLOTWARE-z This ad uas draum entirely by PLOTWARE-a. 


interfaces to most 
devices: CRT'S, 
PLOTTERS, ВОТ 
MATRIX PRINTERS 
{at maximum dot 
resolution), & 
with "do-It- 
yourself” custom 
attachments. 
Use with PCDOS, 
MSDOS, CPM/B5, 
CPM/80, CDOS, etc. 
(and UNIX in МАТ!) 
Makes all charts 
with FONTS (several 
text styles), Greek, 
italio, Russian, 
Old English, or 
different shaded, 
very atylish ones. 
Even Hebrew and 
math or special 
symbols - or "Do- 
it-yourself"fonts. 
Inolude LOGO'S and 


George Orwell and 1984 


— — M MH ———————— 
I am at a loss to understand why, in an 


otherwise balanced and penetrating ar- 
ticle, G. Michael Vose would choose to 
"rewrite" the history of George Orwell 
and his most famous work ("1984 and 
Beyond,” January, page 100). His descrip- 
tion of Orwell (Blair) as a fanatic anticom- 
munist conjures up a caricature, a half- 
mad mixture of Joe McCarthy and Doctor 
Strangelove. Mr. Vose then limits Orwell's 
portrait of a dismal future to one 
dominated by “fascists.” All of this implies 
that Orwell was an unbalanced indi- 
vidual, describing a threat from only one 
source. 

Yet Orwell and his book were no such 
thing. He was anticommunist certainly, 
but also an idealist, humanist, and pas- 
sionate socialist, and one who in no way 
considered himself part of the “right,” 
fanatical or not. Neither did he take the 
easy way out in constructing the povern- 
ment of the future, one that would have 
conveniently ignored the tyranny grow- 
ing beyond the Elbe. Orwell was opposed 
to any system that enslaved both the in- 
dividual and society and labeled such 


systems with the more useful and in- 
clusive term totalitarianism, 

As Mr. Vose correctly notes, the per- 
sonal computer may prove an aid in 
preventing such a future. You can bet 
computers won't be a mass-consumer 
item in any totalitarian society, fascist or 
communist. 


John C. Ruane 
USS Wabash AOR-5 
FPO San Francisco, CÀ 96683 


Penny-Wise 


[n the February BYTE, Jerry Pournelle's 
User's Column (page 113) addressed the 
use of the "Disk Doubler" to enable the 
use of the back side of disks on single- 
sided drives. | was glad to see that he 
recommended against using this tactic, 
but | feel that he left out the most impor- 
tant reason for not using it. 

The inside of a disk jacket is lined with 
a porous material that both lubricates and 
cleans the disk as it rotates in the jacket. 
Many small particles are trapped by this 
material and held out of the way so the 


DI RECT ACCESS 


Lo your data from 


1. Word Processors | 
(like WORDSTAR) 


2. DATA BASE filea 
(Like dBASE I1) 


3. SPREAD SHEETS 
(Super Calc 2) 


4. Compilers, 
Apsemblers 


and 


-T6"6D 


imterpretive BASIC 
б easy тауа to ust, 


from: menu driven 
to command files to 
direct library use. 


try the DEMO at your 
dealer or contact: 


THE 


ENERCOMP CO. 
1878 S. Garrison §7 


digitized figures. 
Plus - all pictures 
can be TRANSMI TTED 
to remote stationa. 
Use with electronic 
„ ай inl n 

ете now with user-written application 
| notes & extensive "walk-thru" help 


CO. 80226 
(303) 087-0125 
4909-6328 


Lake wood, 


GET PLOTWARE-z А reliable 
with over 3 years of 
Complete 


в ув тет 
proven usage. 


with comprehensive manual Cr gu. Crusoe tm Bigiteal Жеявағеһ 
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In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBM®PC/XT, the 
T.I. Professional and related computers. 


MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet* and EtherShare!" 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 


ЇНМ* +» ә registered! trademark ol International Business Machines С огр РС пег? ва trademark ol Orchid Technology 


днн PPP 


МУР УИ ИИ 


Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 


Available from COMPUTERLAND? Entre? 
Computer Centers, MicroAge® Computer Stores 
and other participating computer dealers. 


New! 
IBM-XT Cartridge 
Tape Backup 


World Headquarters: Talljrass Technologies Corp. / 11100 МУ, 82nd St, 


Overland Park, KS 66214 /9137/492- 6002 ' Teles; 215406 ТВҮТ UR 


Canadian Headquarters; Tallyrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada ІЛУ 1Н2/410/673-3244 


European Distributor: CPS Computer Group. LTD 
Birmingham, England B276BH / (021) 7073866 


Australian Headquarters: Tallprass. Technolgies (Australia): Five Dock Plaza. 
Suite 12/50 Great North Road/Five Dock / Sydney, N.5.W. 2046. (02) 712-2010 


Tallgrass 
Technologies 


Corporation 


Ltherbhare '" а registered trodemajk at SC om 4 огр 


disk will not be harmed. However, when 
the "Disk Doubler” is used and the disk 
is inserted in the drive upside down to 
use the back side, the disk rotates in the 
reverse direction. Thus, any and all par- 
ticles that were trapped during the origi- 
nal rotation can be released back onto the 
disk. Premature failure of the disk, or at 
least loss of data, is virtually guaranteed. 

І have long recommended that this is 
not a worthwhile savings tactic; the po- 
tential of lost data far outweighs the small 
dollar savings in disks. 


Larry C. Hansford 

Creative Computer Consultants Inc. 
POB 66 

New Carlisle, OH 45344 


"In Defense of Luddism”’ 


[ was disappointed to find that you felt 
the editorial urge to reprint the narrow- 
minded and reactionary opinion of the 
Wall Street Journal article, “The Luddite 
Answer to Unemployment" by Bruce 
Bartlett, in your Editorial on page 4 of the 
January issue. Mr. Bartlett may be an 


economist with impressive credentials, 
but he is no historian, and he seems to 
be a poor social analyst as well. 

It is a historical cliche, and an inaccurate 
one, that the Luddites of early 19th cen- 
tury England broke machines because 
they were “afraid” of technology, or even 
that they hoped to save jobs of workers. 
The true mission of the Luddites was 
pointed out clearly by MIT historian 
David Noble in a series of articles entitled, 
“In Defense of Luddism," that appeared 
in the most recent three issues of the 
political journal Democracy. Noble shows 
that the Luddites were primarily con- 
cerned with the control of the workplace 
at the point of production. These skilled 
English craftsmen were resisting the in- 
troduction of machine technology that 
made their skills obsolete, and which 
forevermore turned over the control of the 
production of their product to a capitalist 
owner. The Luddites correctly perceived 
that the industrial revolution was gener- 
ating a two-class system of owners of 
machines and laborers on machines, a 
system that placed little value in skill or 
in the relationship between a producer 
and his product. Noble also pointed out 


that the Luddites were not simple- 
minded "machine-smashers" who 
bashed looms and other devices out of 
some irrational, primitive anger. On the 
contrary, the Luddites chose their targets 
carefully after some rather sophisticated 
analysis on the social effects of machine 
technology. 

The issue that the Luddites truly ad- 
dressed (not what Bartlett would have us 
believe they represented) is still with us 
today. The important issue that traces its 
roots to the Luddites is not fear of tech- 
nology, but the pressing question of who 
controls the workplace. Are we to have 
an economy that persistently excuses its 
abuses of humans by saying that "tech- 
nology is neutral" and “we can't stand in 
the way of Progress"? What is progress 
if it does not serve human needs? And 
human needs are not entirely encom- 
passed by employment. The Luddites 
understood that the battle for control of 
the workplace necessarily includes a bat- 
tle for dignity, political rights, equality, 
and freedom. And they were right—they 
lost the battle, and the next hundred 
years of the western world we remember 
chiefly through the dark writings of 


COMPARE FEATURES 


80-Column Text 
13" black matrix tube 


Swivel base 


6 Months warranty 


Offer ends June 30, 1984 


Send for the РХЧУ brochure or to 
order your PX-IV, send 9498" plus *15.00 
for shipping and handling to: 

LEJ Inc., Suite 210 
140 Rt. 17 N. 
Paramus, N.J. 07652 
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.dimm pitch-720 Horizontal dot resolution 
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Green Text mode-for less eye fatigue 
Cable supplied for IBM PC 
Switchable pos. or neg. synch. 


Save hundreds of dollars-by ordering direct 


Money orders, MasterCharge, Visa 
and checks accepted. Discounts avail- 
able for OEM volume purchases. N.J. 
residents add 6% sales tax. 

If after two weeks of use you are not 
completely satisfied we will refund 
your money less shipping charges. 


TILTS: 5? to 15? 


E sr 


1 


INCORPORATED 
Suite 210 
140 Rt. 17 N. 
Paramus, N.J. 07652 
(201) 871-1112 
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Т net 


Buy it because it’s the best buy. 


At under $500 per node, OMNINET 
has the lowest cost per station of 
any local area network. 

Because an OMNINET Network 
uses simple, twisted pair wire. 
Which means that cabling costs one 
fifth of the coaxial alternatives, 
with none of the installation 
headaches. 

Result? OMNINET is both 
easier and less expensive to 
install. Or expand. 
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Buy the system 
forunmatched 
flexibility. 


From Apples 
to Zeniths, 
OMNINET 
handles 
more types 

of micros 

than any 
other net- 
work. So keep 
the DEC's in Data Proc- 
essing and the PC's in 
Purchasing; OMNINET 
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Buy tbe OMNINET Network 
for tbe most expandability. 


If you're just starting a network, 
consider OMNISHARE" Software. It 
lets your regular PC's or PC-com- 
patibles make full use of the disk 
space on ап ІВМ PC XT" 

When you want to draw on the 
resources of your central comput- 
er, you l| want Corvus SNA Gateway. 
It lets your network's micros tap 
into your mainframe's information. 

Whether you have 2 computers 
or 2,000, OMNINET can get the 
most out of them. 


Buy us for our experience. 


We pioneered local area network- 
ing for micros. And were con- 
stantly quu on better ways to 
give you the system | =~ 

you need, with the p 
versatility vou f a 
Want, ataprice % 59%! 
that makes sense. "Ñ 

With the result that 
3 out of every 5 locally-networked 
micros in the world are connected 
to a CORVUS network? 

Give us a call at 800-4-CORVUS 
to find out more. 

Because when it's all said and 
done, one of the best arguments for 
going with an OMNINET Network 
is really very simple. 

Buy it for your peace of mind. 


CORVUS 


The Networking Company. 


*59^, of ali locally-networked micros operate ina CORVLS network, 
according to IrfoCorfi CORVUS THE NETWORKING COMPANY, 
АҰММІМЕТ arid OMNDSHARE are trademarks of СОКА У SYSTEMS INC 
М FX, and PC XT are trademarks of International Business 
Machines. APPLE is a trademark of APPLE COMPUTER INC DEC is а 
trademark of Isl TAL ECUTPAENT CORPORATION Zenith is a trade: 
mark of Zenith Corporation, TI & a trademark of Texas Instruments 
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BPI Accounting $169 BPS Business Graphics $229 Hayes Smartmodem 1200 $ 543 
IUS EasyBusiness System $319 Chartman Comba (181) — $349 Hercules Graphics Board $ 359 
Accounting $369 Chartmastes $259 Epson FX. (00 Prenter ұсы! 
Open Systems Accounting $459 dGraph $189 Comes || Printer $C! 
Peachpak 4 (GL/AP/AR) $239 Fast Graphs $199 NEC 3550 Ретін: $1835 
Peachiree Accounting $399 Graphwuter Exiended $429 € linh Prowerter $ 399 
Real World Accounting $469 PC Draw $219 С ltoh Staretiter $1249 
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оте Corporation 
3060 Bedford Ave , Brooklyn, МУ 11210 
W TELEX 421047 ATLN LII 


36 BYTE May 1984 


Circle 351 оп Inquiry card. 


Letters - 


Dickens and the solemn warnings of 
Marx. 

There are no intellectuals or pundits 
who are "creating unnecessary fears and 
anguish among workers, as Bartlett 
writes, as if workers were frightened 
children. Workers have legitimate 
grievances and demands of the system 
they have built, and they will deal with 
them as they see fit. They тау be, and 
in some cases are, following the lead of 
the Luddites by smashing machinery. But 
this is no more an irrational response to 
technology than is putting millions out 
of work without knowing what to do with 
them, There has been and may always be 
an overtly political battle over the nature 
of wark and its rewards. The Luddites 
were the opening volley of this battle in 
our time, and it may be time to listen to 
what they were really saying. 


Gary Chapman 

Department of Political Science 
Stanford University 

Stanford, СА 94305 


X-raying Disks 


I am currently part of a team working 
on a large application project to run on 
ап {ВМ PC. We have had to do a lot of 
traveling by air and, consequently, our 
disks have been sporadically “zapped.” 

Based on my limited memory of high 
school physics, I do not think that X rays 
could have damaged the disks. I believe 
that the magnetic fields of the X-ray 
equipment power supplies are the 
culprits. Although we remove the disks 
from our carry-on luggage prior to enter- 
ing the X-ray machines, we still sustain 
occasional damage. I believe this happens 
at the entry point to the machines where 
we stop to unload the disks. That is, the 
magnetic fields extend а significant 
distance around the equipment. 

Now my tactics are as follows: (1) I put 
each box of disks in a lead-foil film pouch 
(although I doubt that this really offers 
protection against magnetic fields). (2) I 
carry backup sets of disks. This has al- 
lowed me to recover on all occasions. 

I would be interested to know how the 
hard disk will react to airport X-ray 
systems, and I would appreciate any in- 
formation on this subject. 


Steven A. Green 
2393 Traymore Rd, 
University Heights, OH 44115 M 


One of the first Zenith television receivers. ZVM-135: 80 column display. Audio feature 
ideal for expanded IBM PC Jr. 


Only a company with 

36 years of TV smarts 

could make monitors 
this good. 


enith introduced its first television receiver to a delighted America in 
1948. It had single-knob tuning and an 11-inch porthole screen. 


Earlier this year, Zenith made its sixty millionth television set. And every 
one has been built according to this credo: "The Quality Goes In Before The 
Name Goes On.” 


Zenith continues this tradition of video excellence with its extensive line of 
monitors. Monitors that will first dazzle you with their graphic display, then earn 
your admiration over time with their reliability. And surprise you with their very 
competitive prices. 


There's a Zenith monitor forjust about any personal computer, including IBM and 
Apple. with seven models offering everything from monochrome green or amber 
to high-resolution color And some models can also be used with VCR or video 
disc systems. 


Nobody understands video like Zenith. To find out more about their fine monitors. 
call 1-800-842-9000, ext. 1. for the name of your nearest Zenith Data Systems dealer. 


anum data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON 


ZVM-122A: Non-glare ZVM-123A: Non- ZVM-124: Super ZVM-131: 40 column ZVM-133: ВО column 


amber screen. Com- glare green screen. resolution for IBM PC display. Audio amplifier. display. Ideal for IBM PC 
patible with most Composite video with monochrome Ideal for IBM PC Jr. and compatibles. 
microcomputers. input. adapter. or Adam. 
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10 every software developer who'd written off portability as 
an impossible dream, Digital Research humbly announces a few 
monumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
32-bit chips of the future, theyre portable across all popular operating 
systems, too. Whats more, we supply the broadest range of quality 
languages and development tools available today. And will tomorrow. 

oo rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or Just qualify as 
a hobbyist, you only have to write it once. 

Simply pick the Digital Research language that's right for you. 
From Personal BASIC" to Digital Research FORTRAN-77." The newest 
member of our remarkable family. 

10 complement languages, we offer a complete workshop of 
development tools. Our Display Manager and Access Manager” 
simplify the design of screen displays and data bases. So you spend 
less time and effort. 

If you write in COBOL, our Animator “source level debugger 

‚ will get your software running in record time. 
М ~ And for programmers skilled with IBM mainframe 
E NN ‚ SPF, we offer micro/SPF. An editor that helps turn 
Уу your invaluable experience into valuable new 
software applications. 
ФУ At Digital Research, we work as hard for you 
»/ after the sale as we do to get the sale. With backup 
eA like quality documentation, software updates and 
| aphone line to our technical support team. 
Sk With so much productivity and service to draw 
Sa —7/ on it's small wonder ІВМ | 


теней 10 DIGITAL 
МКО new IBM 3270/PC. | RESEA CH 


For more information, зерни 
call your IBM representative. _ 
IV Or, for the Digital Research retailer nearest you, call 

j 800-227-1617, ext. 400. In California, 800-772-3545, ext. 400, 


Phaser Systerrrs irc Arumator and Level | COBOL are badernarks of Mero Fans, Lid gered гаеп of ретй Өлмесе Machines Corporation 
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Trump Card 


Part 1: Hardware 


Speed up your IBM PC with 16-bit coprocessing power 


When asked what computer lan- 
guage I prefer I generally reply, 
"Solder" This response is not an ef- 
fort to be cute but rather to express 
a preference for dealing in the terms 
I know best. I don't avoid software. 
I just try to minimize my involve- 
ment. 

When it is necessary to write 
simulation and test programs, I bite 


Copyright © 1984 Steven A. Ciarcia. 
All rights reserved. 


Steve Ciarcia 
Consulting Editor 


the bullet. Unless the function is 
time-critical, I most often choose 
BASIC because it comes closest to be- 
ing a universal programming lan- 
guage. Virtually all personal and 
business computers support it, and 
if I confine my command choices to 
the more common instructions, the 
demonstration programs that I com- 
pose on an IBM PC should also run 
on your Cromemco Z2. 

With few exceptions, you can com- 
pute your accounts receivable or type 


Photo 1: The wire-wrapped prototype of the Trump Card, shown from the front. The left side of the board contains 512K bytes of type-4164 


in and play a game equally well with 
an Apple or IBM PC using BASIC. 
The fact that one has a 6502 micro- 
processor and the other uses an 8088 
is irrelevant. The output will be the 
same. 

The value of high-level languages 
is that they isolate the user from 
microprocessor peculiarities and 
facilitate transportable software. Un- 
fortunately, the average ROM (read- 
only memory)-resident BASIC inter- 
preter was never written with perfor- 


dynamic RAM; the right side contains the Zilog Z8001 and an interface to the IBM PC I/O-expansion bus. 
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mance in mind. Usually taking 5 to. 


10 milliseconds (ms) to execute an 
individual instruction, it can seem 
like forever when running long 
programs. 

As a writer, I have grown to ap- 
preciate the universality of BASIC, 
even with its shortcomings. By 
treating the computer as a black box 
with ПО (input/output) ports and 
BASIC, I have been able to provide 
projects that can be implemented on 
most systems directly. As an engi- 
neer/designer, however, I am aggra- 
vated by its slowness and feel no 
animosity toward critics who have 
converted to languages such as Pascal 
or C to gain processing speed. 

Rather than make further excuses, 
I decided to solve the problem in 
classic Circuit Cellar tradition— 
simply build a black box that im- 
proves system throughput and runs 
BASIC programs faster. 


Processors and Performance 
Generally speaking, most people 
confuse microprocessor benchmarks 
with system throughput. The com- 
parison of microprocessor-instruction 
execution speeds is not really in- 
dicative of a computer's capabilities. 
Performance is more often governed 
by the operating system and magni- 
tude of the application program. It is 
a false assumption that all software 
written for a 16-bit microprocessor 


à necessarily run faster than on an 
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Photo 2: The rear of the Trump Card prototype. To save time, the memory section was laid 
out as a printed-circuit board, with wire-wrapping saved for the processor side. As shown 
here, the Trump Card is installed for testing in ап МРХ-16 computer, which has ПО slots 


compatible with the IBM PC. 


8-bit microprocessor. Machine- 
language fast Fourier transforms 
(FFT) run quickly on a 6502, but an 
accounting package that has to con- 
stantly interleave a program into and 
out of disk may be encumbered by 
64K bytes of operational memory in 
the Apple. In all likelihood, large 
spreadsheets and accounting pro- 
grams will run more efficiently in the 
larger memory space provided on an 
8088 system such as the IBM PC. 
Raising the PEU e of a high- 


level language such as BASIC takes 
more than raising a microprocessor's 
clock rate. Instead, it involves a com- 
bination of decisions that can 
ultimately affect the entire system 
throughput. We can expand the 
memory available to application pro- 
grams in an effort to limit repeated 
disk accesses and configure a portion 
of memory as a RAM (random-access 
read/write memory) disk drive to ex- 
pedite disk operations when they are 
required. We can optimize the effi- 
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Photo 3: Execution-time visual comparison. (3a) Without! Trump Card—a two-second exposure of the display while running the BASICA 
program in listing 1. The program has executed the PRINT statement and still is dimensioning the arrays. (3b) With Trump Card—the same 
two-second exposure of the program execution (with PRINT statement added) shows the arrays have been dimensioned and the prime numbers 


are being overprinted so fast that they blur. 
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Apple 1) 
222 


Apple |! 


224 189 


THS-B0 Moda! || 


ІВМ FC IBM РО (with Trump Card) 


190 2A 


Table 1: А comparison of execution times (іп зесопав) of the benchmark program in listing 
1. 


ciency of the high-level language by 
operating it in a compiled mode 
rather than as a repeatedly inter- 
preted task. Finally, if the functional 
throughput of a particular application 
becomes dependent upon direct 
microprocessor intervention, for 
those tasks, substitute a faster 
microprocessor or help it with a 
сортасевзот, 


A Black Box Called Trump Card 

This article is not about building a 
classic speed-up board for the IBM 
PC. The word “speed-up” implies 
replacing the 8088 with an 8086 or 
80186, Instead, visualize your PC as 
a black box with an input, output, 
and crank. Rather than simply turn- 
ing the crank faster, think of adding 
another black box, in the same path 
between input and output, that per- 
forms selective tasks more efficient- 
ly and faster than the 8088 alone, To 
increase the relative throughput of 
the system, Г have designated an 
alternate path for specific program 
functions. 

Гуе named this separate box 
Trump Card. It is a functionally in- 
dependent 10-MHz Zilog 28001- 
based computer with its own 512K 
bytes of memory. Designed specif- 
ically as a compiled high-level- 
language computer, Trump Card is 
addressed as an ПО device that com- 
municates through the expansion 
bus (see photos 1 and 2). 

Among the specific functions that 
Trump Card supports are BASIC, C, 
CP/M-80, text editing, 28000 assem- 
bly-language programming, and a 
RAM disk. It does not directly ex- 
ecute programs written in 8088 
assembly code, such as Lotus 1-2-3. 
It instead executes programs written 
in high-level languages such as 
BASIC or C (a Pascal compiler and 
8088-to-Z8000 translator are in the 
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works). Alternatively, it can enhance 
the function of programs such as 
1-2-3 by expanding available memory 
and speeding disk functions. The 
ultimate purpose of Trump Card is to 
improve system throughput. 

This month, I will outline the basic 
functions of Trump Card and 
describe its hardware in detail. This 
is, of course, a Circuit Cellar con- 
struction project, and you are en- 
couraged to build your own Trump 
Card. More on that later, Next 
month, 111 describe some of the soft- 
ware in detail and do a little 
benchmarking. 

First, a little about Trump Card and 
the 28001. 


Trump Card 

Trump Card is a peripheral board 
that plugs into any expansion slot on 
an IBM PC or PC-compatible com- 
puter. It contains a 10-MHz 278001 
and up to 512K bytes of memory. To 
use it, you simply load a BASIC, 
CP/M-80, or C program from PC- 
DOS and type “RUN.” Its memory 
can also be used as a RAM disk. 

Trump Card comes with software 
that translates existing BASIC and 
other high-level-language programs 
to run with reduced overhead. To 
speed the execution of BASICA, 
Trump Card compiles the code with 
a special version of BASIC called 
TBASIC. Unlike other compilers, this 
has no separate compiled-code disk 
files (unless you specifically want 
them) and no long delays. TBASIC 
instantly compiles the program in a 
few tenths of a second when you 
load the file into Trump Card. In ap- 
pearance, it looks like any old, slow 
interpreted BASIC, but it runs with 
the speed of a compiler, 

TBASIC is PC BASICA-compatible. 
You can use either the Trump Card 
screen editor or BASICAs editor to 


Listing 1: Sieve of Eratosthenes prime- 
number-generator program. 


5 DEFINT AZ 
10 SIZE = 6190 
2D DIM FLAGS(BI8SI) 
30 PRINT “Only | iteration" 
50 COUNT = 0 
60 FORI = 0 TO SIZE 
70 ЕАС) = 1 
80 NEXTI 
90 FOHI = 0 TO SIZE 
100 IF FLAGS) = 0 THEN 180 
110 PRIME = 1+1 +3 
120 К =I + PRIME 
130 IF К> SIZE THEN 170 
140 FLAGS(K) = 0 
150 K = K + PRIME 
160 GOTO 130 
120 COUNT = COUNT + Í 
180 NEXT I 
190 PRINT COUNT, " PRIMES" 


write your programs. Then run the 
same program using either Trump 
Card or BASICA. Depending upon 
the instructions you use, Trump Card 
provides a tenfold to hundredfold in- 
crease in program performance (see 
photo 3). Table 1 shows typical results 
of what Trump Card can do with the 
prime-number Sieve of Eratosthenes 
program (September 1981 BYTE, 
page 180) frequently used to bench- 
mark computer systems (see listing 


1). 

Though I conceived of Trump Card 
initially as a BASICA enhancement, 
it didn't take me long to realize that 
а 28001 with 512K bytes of memory 
has some real computing power and 
deserves proper support. For that 
reason, the software supplied with 
this project is much more extensive 
than usual. With the utilities and 
languages included, you should have 
little trouble using the vast software 
base of 280 and Z8000 programs. 

Trump Card includes the following 
software: 


BASIC Compiler-TBASIC is PC 
BASICA-compatible. The dif- 
ferences between the BASICA in- 
terpreter and the TBASIC compiler 
are minimal. Most instructions are 
implemented without modifica- 
бол. 

CP/M-80 Emulator—Irump Card can 
run your CP/M-80 280 assembly- 


language programs directly with- 
out special disk headers or transla- 
tion programs. Simply download 
your Z80 programs and run them. 

C-Compiler—Trump Card includes 
the industry standard version of C 
that is described in The C Program- 
ming Language by Kernighan and 
Ritchie, 


Debugger—Intended to aid in pro- 
gram development. With it, you 
can examine and replace memory 
and register contents, set break- 
points, or single-step through 
programs. 

Screen Editor—Incorporating many 
of the features included in word 
processors, the editor enables you 
to write or examine ASCI text files 
for either the PC or Trump Card's 
use. 

Multilevel Language Compiler—This 
is a structured assembler that 
allows Pascal-like control and data 
types, arithmetic expressions with 
automatic or specified allocations 
of registers, and procedure calls 
with parameter passing. 

RAM Disk—Trump Card can allocate 
128K to 387K bytes of its on-board 
memory to function as an in- 
telligent RAM disk (DOS 2.0 only). 
This memory is separate from and 
in addition to any already existing 
on the PC bus. Trump Card's other 
functions can run concurrently. 


The Z8000 Microprocessor 

А block diagram of the Z8000's in- 
ternal structure appears here as 
figure 1. As the programmer sees it, 
the 28000 contains sixteen 16-bit 
general-purpose registers (for ad- 
dresses or data) that may also be 
used in groups to form as many as 
eight 32-bit registers or four 64-bit 
registers. The low-order halves of the 
registers may be used for byte opera- 
tions, thus the Z8000 is able to ma- 
nipulate data in 8-, 16-, 32-, and 64-bit 
pieces, 

The eight addressing modes are 
register, indirect-register, direct-ad- 
dress, indexed, immediate, base-ad- 
dress, base-indexed, and relative-ad- 
dress. The instruction set utilizes data 
types ranging from single bits to a 
32-bit-long word. The processor ex- 
ecutes 110 distinct instruction types 
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Figure 1: Block diagram of the internal structure of the Zilog Z8000 family of microprocessors. 


that, when permuted by all the ad- 
dressing modes and data types, 
create a set of more than 400 
instructions. 

The Z8000 has two different modes 
of operation: system and normal. 
Which mode of operation is in effect 
is controlled by a bit in the flag-and- 
control word (FCW). The main dif- 


ference between the operating modes 
is that some of the control/interrupt 
and I/O instructions work only in the 
system mode. To simplify the design 
of the Trump Card, I chose to use 
only the system mode. 

The 78001 (see photo 4) is the 
memory-segmented version of Zilog's 
chip; it comes in a 48-pin DIP (dual- 


Photo 4: The 48-pin dual-inline package that houses the Zilog 28001 microprocessor, the 


heart of the Trump Card. 
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Figure 2: Pinout arrangement of the 28001 memory-segmented version. 


inline package), the pinouts of which 
are shown in figure 2. (The nonseg- 
mented 40-pin version is called the 
28002.) By memory segmentation, 
the directly addressable 8-megabyte 
memory space is divided into as 
many as one hundred twenty-eight 
64K-byte regions. Seven segment- 
selection lines coming out of the 
28001 control the high-order memory 
addressing. When the 78001 is reset, 
the segment addressing automatical- 
ly reverts to segment 0, the lowest 
64K-byte block of memory. Transfer 
of control between segments is done 
by jumps, calls, and returns. 


Inside the Trump Card 

The schematic diagram of figure 3 
shows the Trump Card's circuitry. It 
can be plugged into any expansion 
slot of an IBM PC or into any other 
computer with compatible I/O slots 
and operating system. 

Five of the 780015 seven segment- 
selection lines, SNO through SN4, are 
used in the Trump Card to decode 
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addresses for up to 1 megabyte of 
RAM (512К bytes fit on the board) 
and 4K bytes of ROM (read-only 
memory). Segment line 4 selects be- 
tween the ROM, mapped into seg- 
ments 0 through 15, and the RAM, 
residing in segments 16 through 31. 
The states of the segment lines are 
latched by IC3 ent line 4 is 
named RAM 


Address/Data Bus 

The address/data lines coming 
from the 28001 (ADO through AD15) 
are a time-multiplexed address and 
data bus, which can address a range 
of 65,536 (64K) bytes of memory or a 
like number of I/O addresses. Since 
the 28001 can form addresses at 
either word or byte boundaries, the 
least significant bit ADO is used in 
byte operations to determine if the 
upper or lower byte is to be operated 
upon. The address on the AD lines 
becomes valid when the Z8001 
asserts the AS (address strobe— 
active low) line; it remains that way 


Або 111 48 |] Ару 
ADg Ц 2 | SNg 
А0 10 ЕЕ 46 [| SNs 
AD11 Lj4 45 [] Ар; 
Аб; > Ц5 44 || ADE 
Аруз UE 431] А0, 
STOP 17 42 |] SN, 
м! (8 41 [] A05 
ADs US 40 [] AD3 
A034 L] 10 39 [) AD2 
+54 []11 38 П AD, 
№112 37 [] 5N2 
НУ! 113 36 |] GNO 


35 [] CLOCK 

34 А5 

33 П RESERVEO 
32 [) в/м 

31 N/S 


05 [19 30 [] А/М 
5730 20 29 П BUSACK 
ST2 [21 28 | WAIT 
ST, 022 BUSREG 
$То [| 24 26 || SNo 
SN3 [] 24 25 П SN, 
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for a short hold time after ÁS returns 
to its idle high state. The address 
from the 28001 is latched by two 
type-74L$373 transparent latches, ІС5 
and IC6, that are always enabled, The 
use of transparent latches allows for 
maximum address-setup time to the 
memories. 

The latched addresses (LAO 
through LAI5) come out of the 
74L5373s with LAO combined with 
the signal B/W (byte or word address) 
to form the EVEN or ODD byte-bank- 
select signal for memory. When B/W 
is low, it signifies that а 16-bit 
memory word is being referenced; 
this causes the outputs of the two 
AND gates at IC8 pin 3 and IC8 ріп 
6 to be active irrespective of the state 
of LAO. By doing byte operations in 
this manner, it is possible for the 
28001 to do single-byte memory 
writes without first reading an entire 
word location. 

The Trump Card contains a pair of 
type-2716 EPROMs (erasable pro- 
grammable read-only memories), 

Text continued on page 50 
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RAM in the form of type-4164 chips. If 


- 


ic 


f the Trump Card. Support is provided for 512K bytes of dynam 
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Figure 3: Schematic d 
а 6-MHz Z8001A is used, the crystal frequency must be reduced to 12 MHz. 
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Figure 3 continued: 


NOTE: IC's ІМ THIS SECTION ARE CONSECUTIVELY NUMBERED FROM !C36 UPPER LEFT CORNER TO 
299 LOWER RIGHT CORNER, 1C's ARE ALL 4164's 
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Number 
1 


Type 
ZBO01B 
28581 
7415373 
745138 
7415373 
7415373 
741504 
741508 
741502 
74LS08 
741.532 


Trump Card 
Port 


3 


Function 


А "write" to this port by the processor that has current 
use of the bucket will cause the 8-bit address counter, 
IC25, to be reset to 0, It will also release the bucket for 
use by the other processor. If bit О of the data bus is set 
lo a 0 when this write is performed by the 8088 processor, 
а nonmaskable interrupt (NMI) is also issued to Ihe 28001. 
Reading this port allows either processor to see data a! 
the current address of the counter without incrementing 
the counter if the bucket is not available, a read opera- 
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Power wiring table for figure 3. 


Text continued from page 44: 

which contain a bootstrap loader for 
cold-start-up and system-diagnostic 
routines. Address lines LA1 through 
LATI are connected to the EPROMs, 
1С22 (even byte) and IC23 (odd byte). 
There is no need to use the 

or EVEN bank-select lines since no 
data is ever written into the EPROMs. 
The signal RAM/PROM is connected 
to the CS pin on the 2716s. The 
MREQ (memory request) signal from 
the Z8001 is also connected to pin 18 
(ОЕ or output enable) of the 2716s, to 
inhibit the possibility of bus conten- 
tion during I/O cycles. 


Status Signals 

Various status signals tell the rest 
of the system about the processor's 
condition and the type of information 
that is appearing on the address/data 
bus. The status signals are as follows: 


SD ВҮТЕ May 1954 


tion to this port will return an FF. 


А read operation to this port by the processor that has 
the bucket reserved will return the data al the current ad- 
dress of the counter and increment the counter at the end 
of the read operation. А read by the processor that does 
not have the bucket will return a value of hexadecimal FF 
and will not increment the counter, A write to this port by 
lhe processor that has reserved the bucket will enter data 
at the current address of the counter and increment the 
counter at the end of the operation. A write by the pro. 
cessor that does not have the bucket will not enter data 
and the counter will not be incremantad. 


ОЗЕВ This port в not used for data transfer by the 28001 A write 
to this part by the 8088 will issue a reset to the Trump Card. 


Table 2: Communication between the Z8001 and the 8088 is through the “bucket,” a FIFO 
buffer made from a type-6116 static-memory chip and support components. Shoum here 
are the three basic bucket functions and the addresses and codes for each. 


Read/Write: The R/Wsignal is used to 
indicate the direction of the current 
bus transaction. When high, the 
direction of data is toward the Z8001. 
Data is clocked into the processor at 
the occurrence of a positive-going 
pulse on DS (data strobe). When DS 
is low, data flows from the processor 
outward. 

Normal/System: The N/S signal in- 
dicates whether the processor is 
operating in the system (supervisory) 
mode or normal (user) mode of 
operation. This control line is used 
when there is a multitasking and/or 
multiuser type of environment to 
segregate system functions and 
memory. The line is unused in the 
Trump Card. 

Byte/Word: The B/W line is provided 
to enable the Z8001 to perform byte 
operations on memory. When high, 
it indicates that a byte operation is to 
take place; а low state indicates word 
operations. This signal is also used in 
the ODD or EVEN memory-select 
logic. 

Status Lines: Lines STO through ST3 
are utilized to define the exact type 
of transaction occurring on the bus. 
Only 4 of the 16 possible codes are 


required for operation of the Trump 
Card. The first status code, 0000 (In- 
ternal Operation), is decoded but 
unused. The second operation code, 
0001 (Memory Refresh), is output by 
the internal Z8001 memory-refresh 
timer and is used in refreshing the 
on-board dynamic RAM. (This signal 
is ANDed with MREO and is used as 
one of the two select signals in the 
row-address-strobe generation logic.) 
The third operation, 0010 (Standard 
I/O Reference), is used in the process 
of communicating with the host 8088 
processor. The fourth operation code, 
0011 (Special I/O), denotes I/O asso- 
ciated with the signal SPIO and is 
reserved for future expansion. 


Clock Generation 

The basic clock rate for the 78001 
on the Trump Card is provided by 
IC2, a Zilog 28581 clock generator 
and controller (CGC). The 280015 
clock-input maximum voltage must 
come within a certain range of the 
power-supply potential (precisely V. 
- 04 V) and have a maximum rise 
and fall time of 10 nanoseconds (ns). 
Such requirements are difficult to 
meet with standard oscillators and 


Photo 5: A typical display on the Tektronix 1240 logic analyzer: the 
column-address-strobe/row-address-strobe timing of the Trump Card. 


TTL (transistor-transistor logic), but 
they are easily met by the CGC. The 
Z8581 also provides an easy and ef- 
fective means of adjusting the pro- 
cessor's bus cycles to the speed of 
available memory devices. 

The CGC is used on the Trump 
Card to stretch specific bus cycles. Аз 
used on the Trump Card, the Z8001 
does three different basic categories 
of operations: internal operations, 
memory access, and input/output 
operations. The timing of the ZCLK 
signal emitted by the CGC depends 
on which of these bus activities is tak- 
ing place. The Z8581 can be con- 
figured to add wait states that enable 
the use of 150- and 200-ns RAM 
chips. 


Trump Card/Host 
Communication 

The "bucket" is the communica- 
tions interface between the PC and 
Trump Card. This FIFO (first-in/first- 
out)-type dual-port memory con- 
figuration consists of a 6116 static 
memory (IC24), an 8-bit address 
counter (IC25), two data-bus buffers 
(ICs 23 and 26), and the necessary 
control logic to arbitrate access. Pro- 
grams and instructions are passed 
between the two computers via this 
FIFO circuitry. Аз far as the PC is 
concerned, the bucket appears as two 
ПО port addresses. A system of soft- 
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Photo 6: 10 aid in my initial development, а Zscan-8000 emulator 
is plugged by a ribbon cable into the Z8001 socket on the Trump Card. 
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In emulation mode, the Zscan-8000 can run diagnostic programs and 
exercise all functions of the Trump Card at 4 MHz. Hardware debug- 
ging is greatly simplified because all sections of the hardware need 
not be working to use the emulator. 


ware handshaking between the com- 
puters determines which has re- 
served and is using the bucket. Table 
2 shows the port addresses and their 
functions, 

It is not possible for both pro- 
cessors to have use of the bucket at 
the same time. With the processors 
running asynchronously, arbitration 
is necessary. It is provided by four D- 
type flip-flops: two for access re- 
quests and two for access reserva- 
tions. The two access-request flip- 
flops are clocked by the transition of 
an access-request signal from either 
processor (IORQ for the Z8001 and 
PCSEL for the 8088). The preset 
inputs of these flip-flops are con- 
nected to the HOLD signal, which is 
active whenever one of the pro- 
cessors has succeeded in reserving 
the use of the bucket. When HOLD 
is active, it prevents the other pro- 
cessor from gaining access. 

The Z8001 communicates through 
the bucket for all its normal I/O by ac- 
tivating the TORO line. The 8088 
selects the bucket when it performs 
either an IOW (I/O write) or ТОК (ПО 
read) in the range of the IBM's regular 
memory-address space from hexa- 
decimal 03Е8 to O3EE. Accesses to 
these addresses are decoded by IC28 
to generate the Trump Card's PCSEL 
signal. 

The two access-reserve flip-flops 


sample the output of the request flip- 
flops 180 degrees out of phase with 
each other. This is done to prohibit 
simultaneous requests from being 
honored. These flip-flops are cleared 
by a reset command issued from the 
reserving processor. 

The Q outputs from these flip-flops 
are combined by a logical AND func- 
tion with the processor request to 
form the active select states used by 
the bucket: Z ANDed with DS for the 
Z8001 and PC for the 8088. Whenever 
either request flip-flop is active, the 
HOLD signal is active and is used as 
the chip-select input on the 6116 
memory. The FIFO memory, how- 
ever, is written to by the Z8001 only 
when a "write bucket with incre- 
ment" command is used. 

The WE signal, connected to the 
write-enable input of the 6116 
memory, is active during either a 
28001 I/O request (with R/W low and 
DS active) or an 8088-generated write 
to the bucket (with PC and INC 
active and BIOR inactive). The INC 
signal is active whenever the pro- 
cessor that has control of the bucket 
sets bit 1 of the address low. The 
CLEAR signal is active when bit 1 of 
the address generated by the selected 
processor is high and a write opera- 
tion is occurring. 

A nonmaskable interrupt to the 
78001 is generated when the 8088 
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Listing 2: Bootstrap initialization program for the Trump Card written іп 28000 assembly 


language. 

0000 оо DW 

poco о? DW 

0000 O4 пы 

0008 оь DW 

2100 FEO! OB LD RO, #X9E01 
1404 ооох обо! OC LDL RR4,4%0002 0001 
7DOB 12 LDETL REFRESH,RO 
3E40 14 отв ера, RHO 
3040 16 INB RHO, @R4 

Анод ІН INCE RHO, #t 

E4FC 14 JR O EO, Х0014 
сло 1с INB RHO, @R4 

BABO 1E СРВ RHO, RLO 
EFF? 20 JR NC UGE, x0014 
C803 22 LDB RLO,4XO3 


5Е58 24 DUTB WR5,RLO 
B400 26 ORB RHO, RHO 
ЕЛЕ” 28 JR Z EQ,X0014 
$652 2A INB RH2,G8R5 
3053 2C ІМВ RHS,GRS 
3CSB 2E INB RL3,@R5 
5Сс53 30  INB RH1.BR5 
3C57 52 INB RL1,@R5 
5650 0120 за ІМІНВ BRR2,@RS Ri 
FO13 38 DBZNZ RHO 
SE40 ЗА битв ака, яно 
AB35 ЗС DEC 95,5 
!E2H ЗЕ JP BRR2 


performs a write operation to the 
bucket with address bit 1 and data bit 
0 both low. This interrupt is latched 
in a D-type flip-flop and is not 
cleared until the 278001 issues a 
Nonmaskable-Interrupt Acknowl- 
edge (status decode 5) or until the 
host computer resets the Trump 
Card. (See table 2 for more detail.) 


Booting Trump Card 

When you plug the Trump Card in- 
to a slot in the IBM PC and turn on 
the computer, the Trump Card auto- 
matically executes the bootstrap- 
loader routine contained on board in 
EPROM. The loader routine is only 
31 words (62 bytes) long; its assembly 
code is shown in listing 2. 

I used two 2716 EPROMs instead of 
bipolar PROMs to store the bootstrap 
loader because they are both cost- 
effective and easier to program than 
bipolar PROMs. Two byte-wide 
memory devices are required because 
the Z8001 is a processor with a 16-bit 
word length. Each machine-language 
instruction (expressed as four hexa- 
decimal digits) is separated into high- 
and low-order bytes (or "even" and 
“add,” if you prefer); the high and 
low bytes are stored in separate 
EPROMs. When you examine a par- 
ticular 16-bit memory location, you 
are actually viewing the information 
provided from two 8-bit sources. 
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— Reserved contral ward 

— Flag and control word 

— Segment Register 

— Segment Of faet 

— Set refresh freq and enable 

Set port addresses 

Load refrush value 

Set R4 аз revet-bucket port 

Read bucket without increment 
Increeent input values 

Repeat if equal to 0 

Read bucket 

Compare bucket valus to O1 

Do again if not * 01 

Load ВО with bucket available й 
Load bucket with RO 

Set zero flag i$ RHO is О 
Restart boot, else continus 

Read bucket and save in register 
Read bucket register 
Read bucket register 
Read bucket register 
Read bucket register 
Read bucket i 
Decr RHO and at © goto 0014 
Reset bucket 

Decrement value in RI six times 
ta set’ up first addr of code 
Jum to loc defined in RR? 
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Using Trump Card 

Trump Card is transparent to nor- 
mal PC operation, To start Trump 
Card, you run a program stored 
under PC-DOS called LDZSYS. This 
is the Trump Card communications 
software that runs on the 8088. If you 
always want Trump Card features 
available, you can add this program 
to your regular AUTOEXEC batch 
file. When LDZSYS has completed 
initialization, it returns to the PC- 
DOS A» prompt to wait further 
instructions. 

At this point, I generally configure 
part of Trump Card's memory as а 
RAM disk, using a program called 
SETRMDSK. This is done as follows: 


А> SETRMDSK 4 
A> 


SETRMDSK configures the addi- 
tional C drive to your existing system 
under DOS 2.0. The number follow- 
ing SETRMDSK determines how 
many 64K-byte blocks you wish to 
reserve as a RAM disk. In this case, 
I set up a 256K-byte drive. The RAM- 
disk size can be 128K to 387K bytes, 
depending upon the amount of 
memory on the Trump Card board. 
(While you can set a 128K-byte RAM 
disk in a 256K-byte board, you might 
have problems running large BASIC 
or C programs concurrently.) 


The memory that Гуе set as a RAM 
disk is completely separate and in ad- 
dition to the regular IBM PC 
memory. Even if you have a 640K- 
byte PC, up to 387K bytes of Trump 
Card's memory would be available as 
additional RAM-disk configured 
storage space. 

I used the RAM disk to speed up 
the process of writing these articles. 
Many word processors, like the 
Volkswriter I use, make extensive 
calls to the disk for help files and 
command-execution files. After a 
while, the noise and delay get ар- 
gravating. To remedy this situation, 
I run the SETRMDSK 4 sequence just 
described to create the 256K-byte 
RAM drive C and then add the 
following: 


A> COPY ».« C: 
A> С; 
C>VW 


This copies the entire contents of 
the Volkswriter distribution disk to 
the RAM disk, sets it as the default 
drive (C), and starts the word pro- 
cessor. When I now press a function 
key the action is instant and silent. 
To guard against power interruptions, 
drive B is designated as the hard- 
storage location and periodically I 
store the article file to it. 

Trump Card's other features are 
equally simple to use. BASIC, C, Z80, 
and editing files can be stored on the 
same disk and executed with similar 
ease. While I'll explain it in greater 
detail next month, a possible se- 
quence of Trump Card operations is 
shown in table 3. 


Rewarding Diligence 

I've been having a lot of fun with 
Trump Card. I haven’t done much as- 
sembly-language or C programming 
yet, but it has renewed my faith in 
BASIC, 

Trump Card is not an easy project 
to build. Compared to other Circuit 
Cellar projects, however, it's manage- 
able. I was surprised at the number 
of readers who hand-wired the 
121 р MPX-16 PC-compatible com- 
puter that I presented last year. Their 
letters suggested that the motive was 
neither money nor masochism. In- 
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Our Family Tree Is Growing Again 


SBC-M А two user mulliprocessing (um i ЕГІСТІ 
8-100 slave complete with а 7-80 CPU i "7 ) 
(4 or 6 MHz), 2 serial ports, 63K RAM, ^n Mim | 

and 2K FIFO buller for each user! A j ; 4 


cosl elective way lo add users lo 
your mulliprocessing system. 


SBC-1 А multiprocessing 
slave board computer with 
2-80 CPU (4 or 6 MHz), 
2 serial ports, 2 parallel ports, 
and up to 128K RAM. Provides 
unique 2K FIFO buffering for 
system block data transfers. 
When used with TurboDOS or 
MDZ/OS the results are 
ohenomenal! 


HD/CTC A hard disk and 
cartridge tape controller 
combined together on one 
board! A Z-80 CPU (4 or 6 
MHz); 16K ROM, and 
up to 8K RAM provide 
intelligence required to 
relieve disk МО burden 
from host system 
CPU. Round out you 


TECUM 
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Systemaster " 
The ullimate one board 
compuler; use ít as a 
complete single-user 
syslem or as the 
"masler" in a multi- 
processing network 
environment. 
Complete with 
Z-80A CPU, 
2 serial and 


2 parallel ports, tloppy 
controller, DMA, real 
time clock, КАМ drive 
disk emulation 
package, and 
leleick’s advanced 
СРМ BIOS or 
lurboldOS. 


ғыт) Pell Duve Sacramento, © А 958 (0916) 59170-4900. Telex 499155. Answer Inn k- leltek 
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SOFTWARE Е 
| TECHNICAL INFORMATION (602) 642-1133 
Call for programs not listed. Wa will try to meet or 
beat any legitimate price lor CP/M or IBM PC 
Software. i disk lormats avaiabie. 
DATA BASE MANAGEMENT SYSTEMS 
| UNBEATABLE PACKAGE PRICE!! 
ОВАЗЕ!! + Instruction Book "Using 
DBASEII", Extra Diskette with Dbase 
Accounting, Mail list and Inventory 


Programs. For IBM PC and CP/M. 
Call for our special price. 


фича 


DB*SORT 
Condor II .,.... Е" $340 
NWA Statpack ......... 2. T 

TIM IV $26 


Гия 


чз ая АЛ АЛАДЫ 


Pe RRR RRR HE OR ERE 


WORD-PROCESSING 
Wordstar,Mail Merge,Spellstar, Index . Tone 
UNE ОКА чрн Лад $24 
Mail Merge or Spell Star .......... - 35 
Microsoft Word W/Mouse ......... $295 
Word Perfect ,.................... 


Wang Spellchecker ,,............... 

Matasoft Benchmark .............. 265 
ИИО iiid pOr s в мнении , 3295 
Реасһіехі 5000 ................... 219 


SPREADSHEETS 
Calcstar - ІВМ PC Spec.$65.. Others 2123 


ч“"іеӛнтвоя 


Microsoft Multiplan ................. 
ACCOUNTING 
TCS. Equivalent of Peachtree - Specially 
Augmented By Warehouse Software 
Customized For Your IBM PC Terminal 
and Printer - GL, А PA, AP, CP/M, for 
PC XT, DOS 1.1, 2 

Each Module $75 "For All Four $275 


аи see ae с уулу be 9 hh P ROM ERR OEE 


Peachtree GL, AR, AP ............ 
Home Accountant Continental. , . 
Real World, GL, AR, AP, РА. each $350 
TRANSFER PROGRAMS 

Е MEM аа». Ұша "— $85 
Microstuff Crosstalk 


Best Price in U.S. for JBM PC or Clones 
Multifunction Board—includes Async 
Adapter, Parallel Adapter, Clock with 
battery back-up and Software, 64K 
ишу Expandable to 384К. i 


LANGUAGES 

Lifeboat C Compiler .,............. 3295 
Microsoft C Compiler ............. 335 
Microsoft Pascal Compiler ........ 245 
Microsoft Basic Compiler ...,..... $285 
Microsoft Basic Language ......... $250 
CBASIC 86 for IBM PC ....... ss.. $135 


CBASIC СР/М-80,..........-. — 


18 Pounds of IBM PC DOS Compatible 
Portable Сотршег-Нурепоп-2 Disc 
Drives - Software. 

ЕЖ чут аяагы 


FOR PC DOS 


Norton Utilities „..................- $55 
Copy li PC зоте ww w à ww o ow eee = “ = аа э 38 
fe ЗА ee Meng, curn 86 
Howardsoft Tax Praparer 84....... $215 
Microsoft Flight Simulator........... $38 
HARDWARE 

Hayes 1200 Модет ............... 495 


Hayes 12008 Модет.............. 435 
Anchor Signalman a li Modem. T 


| Plantronics Color + Board.. ҙ 
Quadram Color І Board ........... | 
256 K Ram Board ................ $299 
Princeton RGB Hi-Res Monitor .... $495 
Gemini 15Х. 10x Printars . . Call 


| Corona Computer + Port. or Desk Top Call 
TERMS: Prices include 3% cash discount, Add 3% for 
cw orders. Shipping on moat ilems $5.09. 

AZ orders +6% sales tax. Prices subject to change 
TOLL PREE OARDER LINE 1-000-421-3135 

WAREHOUSE SOFTWARE 

4935 West Glendale Ave., Suite 12 

Glendale, AZ 85301 


(initialize Trump Card) 
(return to PC-DOS or use Trump Card) 
(turn over PC operation to Trump Card) 
(Trump Card prompt) 


(edit a file) 


filename 
ж 

: C filename 
or 

: Y filename 
Or 


(emulate CP/M-80 and run 280 programs) 


(compile and run а C program) 
(compile and run Z8000 assembly language) 


: BASIC filename(compile and run BASICA programs) 
м (return to PC-DOS) 
A 


Table 3: А Trump Card operating sequence. 


stead, building these projects en- 
abled them to experiment with digital 
circuitry yet be secure in the knowl- 
edge that their project would work. 
I hope this project elicits a similar 
response, and I'd like to reward such 
enthusiasm in advance. 

Esoteric peripherals such as Trump 
Card depend a great deal on sophis- 
ticated software to fully exercise their 
capabilities. Unfortunately, when ex- 
perimenters build rather than pur- 
chase boards, they often have to use 
great ingenuity to obtain software. 

More than five man-years of devel- 
opment effort went into the present 
support packages for Trump Card. 


The following items are available from 
Sweet Micro Systems Inc. 


(800) 341-8001 for orders 
(401) 461-0530 for information 


L Trump Cérd, including IC sockets, 
assembled and tested with 256K bytes 
of the 512K-byle RAM space 
populated. Includes TBASIC com- 
piler, C compiler, 28000 Y assembler, 
CP/M-80 emulator, RAM-disk driver, 
and documentation. Software sup- 
plied on a PC-DOS 2.0 disk unless 
otherwise specified. 
256PCB iere 0995 


Trump Card, assembled and tested 
with 512K bytes of dynamic RAM in- 
stalled. Includes support software 


Some, like TBASIC and the RAM 
disk, were contracted by me, while 
others, like the C compiler and Y (a 
Z8000 assembler), were written by 
Zilog. Combined with the CP/M-80 
emulator, Z8000 operating system, 
and telephone-book-size documenta- 
tion, it is a formidable package that 
is difficult to independently price. 
I want to encourage you to build 
your own Trump Card if that is your 
choice. If you send me a picture of 
the completed unit, I will send you 
a copy of the complete software and 
the documentation (provided it is for 
personal, noncommercial use) for the 
cost of duplication and shipping 


described above and documentation. 
Software supplied on 2 PC-DOS 2.0 
disk unless otherwise specified. 

SPCC... sas eee sooo Pleo 


Partial kit for Trump Card. Includes 
fully socketed wave-soldered printed- 
circuit board, bootstrap EPROMs, 
10-MHz 28001, and 28581. Includes 
software and documentation described 
above. Other integrated circuits not 
included. Software supplied on a PC- 
DOS 2.0 disk unless otherwise 


Please add $10 for shipping and han- 


dling in the continental United States, 
Please add $20 for shipping to other loca- 
tions. Rhode Island residents please add 


6 percent sales tax. 


($30). The software houses and other 
parties in this project have waived ail 
royalties as a gesture of support for 
the Circuit Cellar. 


Next Month: 

In June's article, ГИ describe the soft- 
ware in detail and do a little bench- 
marking. Ш 


Diagrams pertaining to the 78000 are reprinted by 
permission of Zilog Corporation. Z8000 and Z80 
are trademarks of Zilog. 


Steve Ciarcia (pronounced "see-ARE-see-ah") is 
an electronics engineer and computer consultant 


with experience in process control, digital design, | 


nuclear instrumentation, and product development, 

In addition to writing for BYTE, he has published 
sevem! books. He can be contacted at РОВ 582, 

Glastonbury, CT 06033. 


Editor's Note: Sieve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in reprint books from BYTE 
Books, McGraw-Hill Book Company, РОВ 
400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Cir- 
cuit Cellar, Volume II contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume Ш contains articles 
from July 1980 through December 1981. Ciar- 
cias Circuit Cellar, Volume IV, soon to ap- 
pear, will contain articles from January 1982 
through June 1983. 
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То receive a complete list of Ciarcia's | 
Circuit Cellar project kits, circle 100 


on the reader service inquiry card 
at the back of the magazine. 
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There's a 
better way to 
pack more muscle 
in your mici (6 


~= 


The HarDrive™ by QuCeS. 
More bytes for your buck. та flash. 


If you're looking for a way to get more performance out of your microcomputer, 
look no further than ОиСе5. 


With a QuCe5 HarDrive subsystem, you can make your micro behave almost like 
a mainframe. 10 to 114 megabytes of mass storage lets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and 
process data so incredibly fast, you won't believe 
your eyes, А QuCeS НагОгіме with an optional 5 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage жа 
medium for your crucial data—namely floppy 
disks—ever again. 


Another QuCeS plus is compatibility. It inter- 
faces with most popular microcomputers like 
ІВМ, Radio Shack, Apple, DEC, Epson— 
you name it. Installation couldn't be easier, %. 
our software is easy to use, and each 
HarDrive is backed by a 1-year warranty. 


The ӘиСе5 HarDrive, It әлі) make your micro mightier and faster than ever before. 


ы 


For complete details, contact 


TELEX 299410 QCS 
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Quality Computer Services m 
НОС ©. 3 Quces Drive, Metuchen, N.J. 0B840 (201) 548- 2135 
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The TeleVideo IBM PC 
The besthardware fo 


jelcvideo 


TeleVideo versus IBM. Make a few THE BEST HARDWARE FOR THE BEST PRICE. 

simple comparisons and you'll find Features Tele-PC IBM PC TelexT  IBMXT 

there is no comparison. — YES OPTIONAL YES OPTIONAL 
RUNS IBM SOFTWARE. Screen Size 14" 12" 14" 12" 


> . Tilt Screen YES NO YES NO 
With the Televideo" IBM Compatible | Quiet Operation YES (NO FAN) NO YES NO 


line— PC, XT and portable com- Memory 28K  128KOPTION 256K 256К OPTION 
puters — you'll get the mostoutofall | Graphics Displa 


the most popular software written (640 x 200 resolution) YES OPTIONAL YES OPTIONAL 
for the IBM” PC— more than 3,000 Printer Port YES OPTIONAL YES OPTIONAL 
programs. Communication Port YES OPTIONAL YES YES 


| MS'DOS/BASIC" YES OPTIONAL YES OPTIONAL 
Because every TeleVideo Personal System Expansion Slot YES YES YES YES 


Computer offers the highestlevelof | RGB and Video Port YES OPTIONAL YES — OPTIONAL 
IBM compatibility on the market Typical System Price 52995 $3843 $4995 $5754 


compatibles. 
the best software 


and has the standard — not optional 
— features you need to take full 
advantage of every job your software 
can do. 


Study the chart at the left. It 
proves that TeleVideo— not IBM— 
offers the best hardware for the 
best price. 


Note that TeleVideo's ergonomic 
superiority over IBM extends from 
fully sculpted keys and a comfort- 
able palm rest to a 14-inch, no glare 
screen that tilts at a touch. 


THE BEST MICROCHIPS. 
What is perhaps most impressive 
about the TeleVideo IBM PC Com- 
patible can be found deep within 
its circuitry. We use the same 8088 
central processing unit that runs an 
IBM PC. But we also employ new 
VLSI (Very Large Scale Integration) 
microchips that are designed and 

built exclusively for TeleVideo. 
. These interface more 
efficiently with the 
powerful 8088 and yield 
numerous benefits. 


For example, our tiny 
| custom chips do the 
La" work of many of the larger, 

- more expensive circuit boards in 
ап ІВМ PC. So we can offer a com- 
puter system that comes in one 
attractive, integrated case, is ready 
to run and occupies less desk space. 
A computer that edges out IBM's 
added-cost component system for 
reliability, ease of service and 
purchase simplicity. 


Fewer circuit boards to cool also 
allowed us to eliminate the noisy, 
irritating fan ІВМ and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 


High Capacity Storage 
2nd Disk Drive 

Quiet Operation (No Fan) 
Ergonomic Display 


Communication Port 
International Power Supply 
MS" DOS 2.11 

Graphics Display 

Typical System Price 


any IBM hardware options without 
modification. 


THE BEST LINE. 
But the Tele-PC is only one element 
" theTeleVideo IBM PC Compatible 
ine. 


The TeleVideo XT is the best hard- 
ware for users of popular IBM XT 
software who would appreciate an 
extra 10 megabytes of storage 
capacity along with the advantages 
listed on the preceding chart. 


As the chart above demonstrates, our 
portable IBM compatible computer, 
theTPC II, is far and away better hard- 
ware than COMPAQ?" Better hard- 
ware —standard— at a better price. 


| 


COMPAQ 


NO 
OPTIONAL 
NO 
NO 
OPTIONAL 


THE BEST MANUFACTURER. 
The TeleVideo IBM PC Compatible 
line is made by the world leader 
in multi-user computer systems 
and the number one independent 
manufacturer of terminals. 


Our compatibles are available 


at participating ComputerLand and 
Entré (call 800-HI-ENTRE) dealers 
or you may call 800-538-8725 for the 
dealer nearest you. In California, 
call 800-345-8008. 


Before you invest, make a few 
simple comparisons. You'll find that 
TeleVideo— not IBM or COMPAQ 
—has the best hardware forthe best 
software. At the best price. 

чоя} trademark of Indernational Burie 


Machines 
MS. i4 B trf. rk of MicroSoft Corporation. Сасани: 
emark of MicmSoit Corporation COMPAC rs 
Computer Corporation 


TeleVideo 


Personal Computers 


6 Televideo Systems, Inc. 
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Portable or desktop, MORE SPEED. 
you're way ahead when Our RAM-disk 
you pick up a corona PC." software gives you tem- 
Because we give you porary disk-type storage 
everything you've ever that works many times 
wanted in an IBM'-com- faster than disks. 
patible PC and more. PLUS SOFTWARE. 
For a great deal less. Our systems come 
COMPATIBLE AND MORE. | with the operating 
Our systems run all system: MS-DOS? A pro- 
software that conforms | | gramming language: 
to IBM PC programming Mercer And the GW BASIC? А training course: РС Tutor. ? A 
most popular software does. professional word processor: MultiMate* Plus 
We deliver twice the memory, with room DOS utilities and demonstration programs. 
for eight times as much. Or you can get the p-System® from М.С. and 
We deliver a fast-access 320K floppy write or run portable Pascal packages. 
drive, a communication port апа an improved ALL FOR A GREAT DEAL LESS. 
[ВМ PC keyboard with indicator lights. Even with all the extra features and 
Our systems include high-resolution performance, our systems still cost signifi- 
monitors (12" desktop, 9” portable) for cantly less than the equivalent IBM PC. 
crisper, cleaner displays, and both have built-in Drop by your nearest corona ec 
high-resolution graphics (640 x 325). dealer for a very convincing 


You get a complete system, ready 
to go to work. 


! demonstration. Or contact 
us at 31324 Via Colinas, 
Westlake Village, CA 91361. 

(213) 991-1144 or (800) 

621-6746 toll-free. Telex 

| 658212 WSLK, in Europe 

76066 CDS NL. 


— © Corona Data Systems 1983. 1. TM international 
Business Machines. 2, TM Microsoft. 3. TM 
Comprehensive Software Support. 4. TM Softword 
Systems. 5. TM University of California. 


MORE VERSATILITY. - €" 

With all the necessary features built à into 
the main unit, the four expansion slots can be 
used for your special needs. For example, color 
or our optional 10MB hard disk. 
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Chaos Manor's 
Hard-Disk System 


Dirty filters, 8/16-land, views of the future, and inevitably more 


At Chaos Manor everything hap- 
pens at once. I have 10 pounds of 
mai] set aside because the letters raise 
questions better answered in this col- 
umn than in BYTE's User to User; 
from where I sit I can see a raft of 
new books; we're getting to know 
and love the Diser machine; I've 
heard from the Modula Research In- 
stitute; and Гуе just returned from 
the Sage Faire, where I learned that 
the Motorola 68000 chip is alive and 
well and hiding in Reno, Nevada. 
Meanwhile, l'm working with the 
new Compupro 40-megabyte disk 
and 8/16 operating system, and I have 
word that Jim Hudson has his 8087 
math-chip board for the Z-100. 
Clearly, the Intel 8086 and follow-ons 
are as healthy as the 68000 products. 

So just where are we going? What 
will the supermicros look like when 
they arrive, and how can users be 
sure they wort invest in dead-end 
equipment and software? Is it to be 
the 8086 or the 68000? 

I'll get back to that after we look at 
the latest hardware in Chaos Manor. 


Compupro Hard Disk 

For years Гуе resisted hard disks. 
Although faster than floppies, they 
just didn't seem worth the effort. I've 
heard too many horror stories af how 
bad software managed to blow a hard 


Jerry Pournelle 
Consulting Editor 


disk's directory, or how a sudden 
power failure brought on disaster. 
There seemed to be considerable risk, 
and the rewards just weren't that 
at—until recently, hard disks 
didn't hold that much more than my 
1.1-megabyte 8-inch floppies, while 
RAM (random-access read/write 
memory) disk drives were faster. 

From time to time Га hear about a 
new hard-disk system and wonder if 
I ought to install one, but there was 
always some problem sufficient to 
keep me away. 

That al! changed a couple of weeks 
ago when the Compupro hard disk 
arrived. I love it, but Chaos Manor 
has been even more chaotic ever 
since. 

First was the problem of where to 
put the new disk. The Compupro 
40-megabyte system is physically the 
same size as the Compupro "boat- 
anchor' system: not small One 
natural place to put it is to stack it 
with the main computer box, and 
most people will do that. Compupro 
normally packages an 8-inch double- 
sided double-density disk in with the 
hard-disk drive; this provides both 
backup and a way to get programs 
into the computer, However, I insist 
on keeping both of my 8-inch drives, 
so my hard disk arrived with a blank 
piece of metal instead of a floppy 


drive. Taped to the blank spot was a 
card that read "Five-inch drive goes 
here ..,"' 

À story goes with that. Compupro 
has the 5%-inch drives, a controller 
to run them, and software to drive 
the controller; what it doesn't have 
just at the moment is the black metal 
cutout to hold 5%-inch drives in 
place. There are plenty of bezels for 
8-inch drives, and by the time you 
read this I should have the 5%-inch 
drive running; but for the moment 
that's in the Real Soon Now category. 

There was only one catch to the 
hard disk: Chaos Manor has become 
a test site for the new 8/16 software 
that drives it. Of course, that wasnt 
supposed to be any real hardship. 
Tony Pietsch had been running the 
new Software with his hard disk for 
weeks. I was only supposed to be a 
sort of final test site, in case there 
were any minor bugs left. 

Its as well that Compupro is 
thorough. I do a lot of things that 
Tony doesn’t. There definitely were 
bugs. Some weren't so minor, either; 
there was a time there when I was 
muttering that hard disks should be 
confined to hackers, who undoubt- 
edly deserved them; they weren't for 
ordinary users. However, as each bug 
showed up, Tony dug into the BIOS 


(basic input/output system) and other 
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esoterica, and pretty soon, Lo!, the 
system began to work quite well. 

There are still some annoyances. 
Some are fixable, others probably are 
not. No matter: already the advan- 
tages outweigh the disadvantages by 
a lot. 

I now keep my accounting system, 
editors, address book, mail lists, disk 
catalog, utility programs, CB-80 com- 
piler, RMAC macro assembler, lots of 
program sources, spelling checker 
and dictionaries, and the entire text of 
the new Niven and Pournelle novel 
Footfall in various places on that hard 
disk. No more getting up to find the 
right floppy disk. It's all here. Sure, 
I have to find the right floppy to put 
safety copies onto—I don't feel my 
work is safe until I have a copy in a 
nonmagnetic box in the other room— 
but I can do that while The Word Plus 
is checking spelling or the compiler 
is compiling. 

I find that I get a lot more done 
now. Example: I thought of a fast 
modification to the accounting pro- 
gram. Normally [ wouldn't bother, at 
least not until I had the program 
sources out. With the source, text 
editor, and compiler already on line, 
it took only a few minutes to make 
the needed changes. 

For the first time I find having an 
on-line address book worth bother- 
ing with. Oh, sure: [ have always 
kept mailing lists and stuff like that 
on disks, Every now and then I get 
ambitions for new name and address 
software, and there's a new flurry of 
activity; but, I blush to say, I've 
always gone back to a battered green 
address book held together largely 
with Sno-Pake and tape. The address 
book took less time than loading in 
the data-retrieval program, finding 
the data disk, and searching for the 
data. (Larry Niven stores his ad- 
dresses and phone numbers in a text 
file and uses the Search function in 
WRITE; that works, but somehow I 
never got in the habit of it.) With data 
and the retrieval program all on hard 
disk, computer retrieval is faster than 
searching for the address book 
among the litter on my desk and 
credenza, 

This gives me an idea for a new 
program: one that searches through 
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all my electronic-mail files, extracts 
the names and addresses, and inserts 
them into a database. The only diffi- 
culty would be teaching the machine 
to recognize what a valid name and 
address look like. This would be no 
problem for letter files; now all І have 
to do is figure out how to tell the 
machine which files really contain 
letters and which are something else 
hiding on the letters' disks. 

I may or may not get around to 
such a program. The point is that the 
program would be valuable now, and 
it wouldn't have been without the 
hard disk. 


Want to Bet? 

When Tony installed the new Com- 
pupro hard disk and Disk Three con- 
troller, my 8085/8088 Dual Processor 
ceased to work. This caused consid- 
erable consternation. 

The first supposition was that the 
disk itself had been damaged in ship- 
ment, and examination of the ship- 
ping box showed that it had indeed 
been dropped; some of the tape 
seams had split. However, it hadn't 
been damaged. Not only does Com- 
pupro lock the disk head in place, 
but on power-down it's retracted to 
a dedicated "landing zone" first. 
Those Quantum disks are rugged. 

“We've overloaded the bus,” Tony 
decided. We did, after all, have all 20 
slots filled in my Compupro boat- 
anchor box, In addition, we have Jim 
Hudson's 8087 math-chip board 
piggyback on the 8085/8088 Dual Pro- 
cessor's processor board —and that's 
no ordinary 8087, it's an 8-MHz chip, 
which gets hot enough to fry eggs on. 

Certainly the box was full. There 
were old memory boards, three dif- 
ferent interface boards, and a mess of 
other stuff; although the Dual Pro- 
cessor has become the main com- 
puting machine here, it still retains 
some residual equipment from the 
days when it was an experimental 
system. 

Tony removed a number of super- 
fluous boards. A few minutes later 
Bill Godbout called about something 
else. 

"We finally managed to overload 
the bus on a boat anchor,” I said. 

"Nope. Don't believe you,” said Dr. 


Godbout, 

"Eh? Tony says—"’ 

“Tell him I'll bet him the value of 
his house,” Bill said. “And Ill buy the 
system from you.” 

"But—'' 

"Have you looked at the fan filter?" 

Sure enough, the filter was clogged 
with dust. I cleaned it. Just to see, 1 
put all the extra boards back in: no 
problems. 

"We've tried to overload the bus,” 
Dr. Godbout explained. "I suppose 
you could do it, but the problem is 
usually the fan filter. Once we had a 
system failure just before tax time. 
There was a panic, but it was the 
filter.” 

Actually, I expect he doesn't have 
as much dust, now that Compupro 
has moved to modern headquarters 
in Hayward; but when the company 
was in the old WW П "temporary" 
buildings at Oakland Airport, І well 
imagine dust would frequently clog 
the filters, 

We even speculated about modify- 
ing the operating system so that on 
the second Wednesday of each 
month the system would display a 
"CLEAN THE FILTER" message, 
then cease to work for five minutes. 
After all, there is a real-time 
clock/calendar on the System Sup- 
port Board. 

I doubt it will ever come to that, but 
do clean your air filters regularly. 


System 8/16 

One of the nice things about the 
new hard-disk system is CP/M-8/16. 
My Dual Processor now runs both 
8-bit and 16-bit programs. Both 
varieties are present on the hard disk, 
and I don't have to worry about 
which ones are which; I just run the 
program [ want, same as I always 
did. The computer figures out 
whether it's supposed to run this as 
16-bit software under CP/M-86 or as 
an 8-bit program under CP/M 2.2, in 
which case it gets assistance in disk 
operations from the 16-bit 8088 chip. 

There's a large bonus for 8-bit pro- 
grams. Disk operations are handled 
by the 8088 chip, leaving a great deal 
more free memory. In our case, the 
Temporary Program Area (TPA—the 
practical workspace for the program) 
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efficient design, Datasouth printers have few moving parts. 
They also don't need add-on "personality boards" to accom- 
modate different computers. 


TAKE YOUR CHOICE 


Datasouth reliability comes in two high performance 
models. The DS180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
05220 cruises at 220 CPS for high speed data printing and 
at 40 CPS for letter-quality word processing. Both models 
print precision dot-addressable graphics. 

If you have a high performance printing need, 
Datasouth has a high per- 
formance printer to fill it. 
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has increased by 25 to 30 percent. 
Floppy-disk operations are much 
faster, too. Meanwhile, hard-disk 
loads and saves are so fast that 
although I have a full 2 megabytes of 
RAM disk, I find that I hardly ever 
bother to use it. The hard disk is not 
much slower. 

I don't entirely trust the hard disk: 
every now and then I transfer all the 
new work to a floppy, and if the work 
is important enough, I do that again 
onto a different floppy at the end of 
the work session. So far I have not 


needed those backups, but I’m а firm 
believer in saving early and often. 


Annoyances 

Clearly, I like CP/M-8/16, and I can 
enthusiastically recommend the new 
Compupro hard disk and 8/16 oper- 
ating system. However, it’s not all 
smooth sailing. 

Some difficulties are inherent in 
CP/M. User numbers are vital: with- 
out them, you'd never be able to par- 
tition a big hard disk into useful 
areas. That was the trouble with PC- 
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DOS 1.1 on the Eagle 1620: no direc- 
tory structure, so that everything was 
in one interminable directory listing. 
PC-DOS 2.0 fixed that for the Eagle. 
CP/M-8/16 doesn't have a tree struc- 
ture. You have to rely on user num- 
bers, which are vital; but they're not 
really very convenient. 

User numbers control user areas on 
both floppy and hard disks. Each 
user area has its own directory. When 
you first log onto CP/M, the user 
number is 0, and if you ask for a 
directory, you'll get the directory for 
User 0 and no other. Each user area 
acts as a separate “logical disk,” so 
that disk drive A: can be divided into 
"drive" AD:, Al:, A2:, etc., up to А15:. 

In addition, my hard disk is parti- 
tioned into five “logical” disk drives. 
That is, there's only one actual hard 
disk, but it acts exactly as if there are 
five, four of 10 megabytes each and 
a fifth of something less than 4 mega- 
bytes. These are designated drives 
A:, B:, C:, D:, and E:. Drive M: is the 
RAM disk. Drives F: and G: will be 
53-inch floppies, and drives I: and 
]: are 8-inch double-sided double- 
density 1.1-megabyte floppies. Thus, 
I could have programs at, say, C12: 
and B9: in addition to A0:, etc. 

Keeping track of just which pro- 
grams are in which disk area is no 
easy task, since under CP/M there's 
no global directory command. That 
is, if you have files on disk D: under 
User 13, you'll never be able to list 
them unless you specifically ask for 
the 013: directory, and even then you 
may miss it if you've designated 
those files as System or “hidden.” 

When we first installed the hard- 
disk system , we did a lot of tests, in- 
cluding exercising the random-access 
capabilities. One program that does 
very complicated random-access disk 
НО is my accounting system, so we 
went to unused user areas and did 
a lot of journalizing and posting. 
When I was done, [ had no idea of 
where we'd put those no longer 
wanted account files. I was prepared 
to log onto each logical disk and pa- 
tiently go from User 0 to User 15 
looking for directories, but that 
seemed a bit tedious. Better, perhaps, 
to read the instructions. 

Alas, the Digital Research CP/M 
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manuals say very little about user 
areas. There's no discussion, and 
what information that does exist is 
scattered through the USER, РГР, and 
STAT command explanations. The 
USER command discussion tells you 
that command STAT USR: will tell 
you which user numbers have files 
on a particular disk. Of course, since 
this is Digital Research documenta- 
tion, the little CP/M-86 Command 
Summary book doesn't mention USR: 
in the USER command section, so Га 
missed it. It was only when I sat 
down to write this that I discovered 
that the full DR CP/M-86 LIser's Guide 
does mention a command STAT 
USR:. It would have saved me con- 
siderable time if it had been in the 
Command Summary book. 

That command is fine, except that 
apparently you have to log onto each 
disk in turn to find out which user 
areas have files. This isn't very con- 
venient. In fact, it’s even worse than 
you think. 

CP/M-8/16 has one great feature. 
Command files that are stored on as 
System files on disk drive А: under 
User 0 are accessible to al! disk drives 
and all user numbers. Thus, I can put 
XD.COM, WRITE. COM, and other 
programs I use all the time onto the 
А; drive, and even though I'm now 
working with data on the C: drive 
under User 3, I have immediate ac- 
cess to the АЙ command programs. 

Alas, the version of CP/M-8/16 that 
I have has one lousy feature: the “A: 
User 0” access feature works only 
with .COM, i.e., 8-bit command files. 
If I want to use a .CMD (16-bit) com- 
mand file, it must be present in user 
area 0 on the disk l'm logged onto. In 
particular, STAT.CMD must be pres- 
ent on disks B:, C:, D:, and E: if I 
want to log onto one of those disks 
and find out which user areas have 
files stored in them. Moreover, if 
PIP.CMD isn't on each logical disk, I 
have to go back to logical disk А: to 
transfer files from one place to 
another. 

It’s no good using РІРСОМ and 
STAT.COM either. They get confused 
easily in a 16-bit environment. It's 
best simply to erase them, because 
you should use PIP.CMD and 
STAT.CMD. 


Sigh. I carefully transferred 
STAT.CMD to each of the logical 
disks, then logged onto each in turn 
and did STAT USR:, which worked 
fine, although it wasn't very conve- 
nient. Then I had an idea. There was 
no entry under USR: in the index, 
but careful reading of Digital Re- 
search's User's Guide entries for STAT 
turned up the command syntax STAT 
id: JUSR:. Although there was по ex- 
ample, and I thought B:USR: a very 
strange command form indeed, 
when I tried it, I found it worked. 
Now I have a SUBMIT file called 
STATUSE.SUB that does STAT USR: 
for all the logical areas of my hard 
disk. Wheee! 

If І seem a bit sarcastic, BYTE's 
managing editor has just received a 
very biting letter from the manager 
of the Digital Research documenta- 
tion shop, who says I'll have nothing 
to write about if I stop unjustly accus- 
ing DR of bad documentation. He in- 
vites BYTE to require me to look at 
the Digital Research CP/M-86 docu- 
ments as a prime example of the new 
excellent documentation DR now 
produces. I have just spent several 
hours experimenting with ways of 
using PIP with user numbers. Al- 
though this is vital to hard-disk 
management, there are precisely 
three examples of user-number op- 
tions with PIP, and one of them con- 
tains an unexplained * in the com- 
mand option. There is no example of 
how to transfer files from one disk to 
another while changing user num- 
bers when you're logged onto yet a 
third disk under yet a third user 
number. It turns out that can be 
done; but I've wasted hours trying to 
discover what DR could have told me. 
in 10 lines of text, and after that let- 
ter it sent, I’m not in a charitable 
mood. 

Aside, for the record: as Гуе said 
more than once, Digital Research's 
documents have shown remarkable 
improvement. There's room for more. 
Some of the improvement is said to 
be due to my flaying of both its old 
documents and its rather horrible in- 
termediate "improvements" by a 
group of technical writers. l'm aware 
DR has put a lot of effort into docu- 
ment improvement, and the com- 
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its great when multiple local and ой 
site users can run any 8- or 16-bit CP/M 
or MP/M™ program. it's even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious гезоигсе— data. Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 
than their fair share? 


Gifford adds a new dimension 
to CP/M security. 


With our new security features, you 
can control what resources and data 
are shared. 

Gifford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users to specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
slandard security features of Digital 
Research's MP/M-86™ 

You select the level of security 
needed to get the best balance between 
file sharing and file safety. 


Unleash productivity with 
Gifford’s Virtual Terminals. 

With our Virtual Terminals, each 
terminal on your system can monitor up 
to four different programs running concur 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE II™ jump over to SuperCalc™ to 
make some projections, then switch 
instantly to WordStar® to use this infor- 
mation to update a letter. [f you forget 
what's on a screen, just touch a key to 
refresh your memory. You won't need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16-bit CP/M or MP/M pro- 
gram, you can choose the best programs 
for your job from the biggest software 
library in the world. It's easier than 1, 2, 3! 


The Gifford Security Blanket: 
Total Solutions. 
Gifford delivers solutions. This 


means professional pre-sale consultation, 


expert system integration with 200 hour 
system burn-in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro® based system with a 21- 
megabyte hard disk costs just $9,990, and 
can be easily expanded for $500 per 
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user. This includes MP/M 8-16, SuperCalc, 
and dBASE II. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086, 68000, and 
2-80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way. 


Two year warranty protection. 
In the unlikely event that you encoun- 
ler a hardware related problem, we'll 
replace any defective S-100 part within 
24 hours FREE for two full years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 


Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence-proof upgradeable 
5-100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us à call. Well send you 
à free brochure that tells the whole story. 
Once you get it you'll see why Gifford 
has a lock on multiuser CP/M 8-16. 


Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 


The powerful Gifford System 321 shown 
with optional GCS-80 Virtual Terminals. 
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pany has made great strides. 1 also 
realize that documentation is tough, 
and it's particularly difficult if you're 
writing for naive users about complex 
products like operating systems and 
compilers. 

I've also said, repeatedly to the 
point of nausea, that examples and 
indexes will cover a myriad of sins. 
If USR: had been an index entry, I 
might have had a chance. If there had 
been more examples of how to use 
PIP with changing user numbers, I'd 
have saved time. Please, Digital 
Research: you're much improved 
since the CP/M 2.2 manuals, but you 
have not reached perfection yet. 

Back to hard disks and 8/16: I'm 
hooked. There are too many advan- 
tages to having that much data on 
line. 

Alas, 1 don't yet have one of the ad- 
vantages. That is, I've been using 
Ward Christenser's wonderful disk- 
catalog program to keep track of the 
myriad floppies I've collected since 
1976. It’s possible to use that program 
to locate particular files and particular 
disks, but the catalog-library file the 
program must search is very large, 
and on floppies it was just too slow. 
1 wrote a program that prints out the 
master catalog on paper. (My printer 
program, Christensen's public- 


Podunk or Pebble Beach? domain catalog program, and a 


bunch of other useful stuff are avail- 
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prove your chances for investment Ав smart investors everywhere that, but so what? [ can catalog flop- 
success. have discovered, there's only one E A wh shat’ all d boi 
Dow Jones News/Retrieval gives Dow Jones, . апа only one Dow prey wn d и “құдаша 
you more time to assess more of Jones News/Retrieval. Invest a few | under CP/M-8/16, use PIP to put the 
what you need to know: company moments right now and discover master catalog onto the hard disk, 
and industry activity, economic and (һе difference it can make for you. and keep it on line. The catalog pro- 


that worrt run. 
The bottom line on hard disks and 
8/16 is that there may be aggravations, 


б à > z 
E EP ue tid ak est td ome but the advantages are high. After all, 
qe this is a test setup, and I did 


FOR FULL DETAILS, CALL 800-345-8500, EXT. 144 volunteer to be a guinea pig. By the 
Alaska, Hawaii and foreign, eal] 1-215-789-7008, Ext. 144 Tert continued on page 70 
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Circle 150 on Inquiry card. 
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Pen m. Deuripkm —— — Price 
JES20CM Far Commodore 64 & VIC-20 $114.95 
| JES20AP For Apple il. He andie ~ ..- $149.95 | 


JES2DAP 


JES20CM 


* (ver 250 word vocabutary - кез Шен the formation of 
than 500 words * Budi-in amples, speaker, volume comtral, and 
audis jock « Mucrusies a clear, natuta) male voice © Plug-in user 
een kampis isiware © Cage size: 
TUL x IAW x 1-3/8°H 


APPLICATIONS: + Security Warn = Telecom munication 
м Teaching " * Handicap АШ 
з latiromenisties = Dames 


The JE520 VOICE SYNTHESIZER will plug right into your 
computer and allow you to enhance almost any applica- 
tion. Utilizing National Semicooducior's DIGITALKER ” 
Speech Processor IC (with four custom memory chips), 
the JES20 compresses natural speech into digital ment 


ory including the original inflections and emphases. The \ 


ruuuR is ай oxlremely cient, natural vocalization. 
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JE664 EPROM PROGRAMMER 


BK to 84K EPROMS — 24 & 28 Pin Packages 
(сарынын беби — ageres Ін Шлем proas ім Operation 


Pree aru] valxtelea EPROM, «Checks ler propeettp erased СРЕО 
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fry hiyari ^ даа НАМ free ал EPROM - Compares EPROUS lev come 
байагы ~ Copies EPROM: - Prets t | SYA Вонр lee лан 10 
nee сла Өң Encore СОК ОСЕТИИ} Baht Lien peel avi 
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Ske ib. бе ae 
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тәу 411 ғыт a ROME ЕНДИ 121 іст an precip copier má Ins óctenar FES АУУ, 
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ШЕНЕСЗ а соети aa нірлетегіз тыш А "COSPLAY ЕМ DATA 
hun палет iii БАТА талшы eer UM ced € COPOM тагу Ба o Crip lage) « bots 
Раоа зис й Iri Barry СТМ Clar verit egt inglueps 2 rorum биіне guts Tes ESE 
Vexpprrmm Өзал (ға iib Hk қта" тілі Un arvis іле 


JE664-A киш er eun, 995.00 


Регана 
злет А Тазік бесігі ВАТА 


Jm — к=з ч ye Л 
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ҚАТУ pori 90 CALLES NT PP E | 

FOR A LIMITED ТӘУЕ A SAMPLE ОҒ SOFTWARE WITTEN IN База FOR 
THE ТАЯ 257 MODEL L LEVEL ЫМ ЛЕЙ VALL ALSO НЕ PROVE 


JE664-ARS ҥн "қ »J565 іл. .... $1195.00 
Ареал В Toward Пел} JITEA Моолда | 


ЕРАОЫ. JUMPER МОСЕ ЕЗ — The EEG LMPER МЕНІ Фетеквеу 1 Ёк User 41 1 
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nique Те DURUM. русы соғатын, qe Sut parícola tPROME 
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rair 


* Bighi 4-4 8.57 high display = 70 minuts inoars sire 
* АМИР іл WwiücaMW s Awipenatic ететінін 
The JE750 Clock КИ is a veraable 12-hour Сна! clack 
with 24-hour амт The clock has a bright 0.5" high 
bluo-green Buorescent display. The display will yutemal- 
caly dim with changing light condilions The 24-hour 
alarm alows the user 10 disable the alarm and immediat- 
oly re-enabie the alarm to activate 24 hours later The kit 
includes АН documentation, cemporneants, case dnd wall 


i transtormer Size: Вых 34 Wx TD 


№ JE750 Alarm Clock КН......,,. $29.95 
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Mitsumi 54-Kay Unenco әбей 

Matrix All-Purpose Keyboard 

© SPST ксууайсіне "20 n ribbon cabia manac- 
bon * Low ресћір karys Cursor соо, 
сәлігеі сара (lock). = ЭУ enter and ahh keys 
* Color фаусарер grey - Weight 11 
К854..,...............314.95 


71-Қеү ASCII Cherry Keyboard 
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TEL НЕ koyped + SPST mechanicy + 15730 

pm в 1 cw d-edge ae ô Feaburen: rem и 
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КВ1801................ 529.95 


106-Key B-Bit Serial ASCII Keyboard 
‚ Numere and cursor keypad * 10 user деБла- 
ble keys * 7 LED function displays - Security | 
loch = N-key roflover ~ Uses Intel DD4B/8748 
* Color: white w/back panel» Documantabon 
киш + Weight: 8% №5. 

2141. x 9.8°W x Зан KB139. .... "IE. 


Power/Mate Corp. REGULATED POWER SUPPLY 
"input. 10512572 30-280 VAC в! 47-63 Har + Line negation: +0.05% + Three 
mourning suríacos ~ Charvollage protection « Ut. recognaued «CSA (лалы 


LL [те LII Weight Рака 
e i | EMAS/8B  E5Ve3AHVEIBA 4! к4ч A Qu M 2% $20.95 
E . EMAS/6C  Бу@БАБУЕЗА Sul ками k2vH ama $39.95 


POWER SUPPLY -SVDC - 7.6 EV deem a 1,5 AMP SWITCHING 
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тебуді maitha (115,2 ЖУЫ, Сатып ass 
сми си > Вале (405709 3 taa гум › Шері 6 


руте; 
Р594У05. 


. $39.95 
KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY 


" Ideal for dink drive needs of CRT terminals, microcomputers ani 
rideo «арай 115/230VAC, MVGO + Outpt tSv @ 5 Атр. «12v 9 
18 Amp, +121 @ 2 Amp -12V 405 Amp: LA. recognred • CSA сенікі 
"быр TV x 5-316^W a 14H - Уон, 2 Iba 


ob OMIM REUS i 


30m p-c dnd етй. 
были 109% Size CS аен Ұйқы: tty ia. 
ЕС5-БІМА........................ 569.85 each 


бүүйспіпо Power Supply for APPLE li, 1+ & He" 
“Сап drive tour floppy disk artves and up to eighi expansion cards 
- Shor cxculi and cwirioad protection + Fits inside Apple computer 
- Filly raguiated *5V & БА, ^ 12V @ ЗА, -5V @ БА, -12V 8 GA 

* Direct plug-in power cord included • Size; Өз Л. x THW 2847 


«Weight 2 153. 
КНР4007............................. 979.85 
DISKETTES AND ACC ESSORIES ; 
55% " and 8 а” Diskett les 


прочна MED n 
ULTRA MAGNETICS — &'5* OEPSKETTÉS 
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uid idit S^. END Raf "езіле eet aA Pte et 4 етеу m WS 
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шаа 4-4 ESD Set “әлгі rp Шу бал Me жы 
ULTRA MAGNETICS = 8 DISKETTES 
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Dis к Minder 
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Vinyl Pages 
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“44. и (кте 


| залға Deere Pa 


MERDA beds Jua B. < лета — 


| ae a 09087, a ЕТГІ". MP «коз Tea 0: A олмен. $18. sach 

| $10.00 Minimum Order = » № &. Funds Only | Spec Sheets — We each 
Caillomia Residents Add В% % Sales Tax Send $1.00 Post far 

| Shipping — Add 5% plus $1.50 Insurance FREE 1984 JAMECO C TALOG 

| Send 5.А.5.Е. for Monthly бане Flyer Prices Subject to Change 
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1355 SHOREWAY ROAD, BELMONT, CA 94002 
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а Single-Sidad 
ә 77 Tracks 
. —— Bytes 


pacity 
a Indusiry Standard 


Tha горо @* еле лі Омь Oview Гент ири шит 
single or duubie density flecotaing mode © M а 
бетінің Темткет - Dr өлер» venit. TA b bui); ын 
doubhe dermaly. Тһе F 642 12 bet. with 


nicht 454: aectoted ‘BM 5-4. (ы Яң A od Pirat 
Lead үй eue! ҚА ae 17 тіре um e РОС Qi b ce 


| FDD100- 8 ..$169.95 ea. 


- d APPLE™ 


_ Dire әсі Plug-In 
Compatible Disk Drive 


«yee Шыр ТАМ тасын © Ц 
сылы загоре » 25 tracks — санынан 
wih hg ыны » CREARI «атл tita 
№ сі сок — jest ріні bate vest GIA taa- 
ec ce «Sue CUL ox 37970 a 
ылғы алын d'u ин 


= ADD-514...$195.95 


M licrocomp. uter 
Power inc. 
Regulated 

Power Supply 


connectors kw direct connac- 
ton fo two 5" disk drives 
* Costing fan * Input. 100/115! 
200/23 . 47 -63Hz - Outpul 
135"La oS W x БН сабое) , Weight 9 ibs 


СР167................... 959.85. 


D FARTS Pritt =) а Yourself. 
SHIELD" 
> Pr ot 


e " 


S a Г gi tor 
Euer d spikes sd бан nouus 


ec 


вос" $ inal power cori ” Horma ын at- 
воа іпбсаку toht + Brown ыў ecd resell 
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| Model 100........... 
DATASHIELD 
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Model 200 (РС200)............. $349.95 
IBM MEMORY IEXPANSK ON | KIT 
CC ; ON APAQ | COM APATIBII IT! ДТ 


| SAVE H HUNDREDS OF 555 BY UPGRADING 
MEMORY BOARDS YOURSELF! 


Мені of the pogeler memory bosrds sitom you la sdi um а Нет! 
ВАК, 120K, 102, аы 2500 Tha tM KH wl рорыаЛа ihata heads 
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UV&11EL Replacement Bulb ..$16.95 И 


| IBMG4K nie 2000% 64K пн) бы 
3-80 MEMORY I SIC 


TRS-60 to 18K, 92K, or 48K 


“"Model 1 м From 4K to 15X Requires (1) One KA 
Mode J = From 4K © 46K Requires (3) Thrae Kits 
Color = From AK to 15% Requires (1) One КИ 


“Masel IE E. 351. 1 E11. A. 1b 
— би КИ Вучню ipt кыз 16K H Espastia — 
TR5-18K3 "200m3 for Color & Model ili . 
TRS-18K4 "25005 for Моде! | 
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| Easy to тїй kia comas compete wan Bea. 41654-24200] 84K 
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IBM-PC/XT or PC compatible 
ІЕЕЕ-488 INTERFACE BOARD 


| IEEE-488 - IEEE-488 | 


ж implements the entire |EEE-488 
standard — transfer commands and 
data, perform serial and parallel 
polling. 


ФА resident firmware interpreter 
simplifies programming and 
accepts any ASCII string or code 
including Tektronix Standard Codes 
and Formats and ІЕЕЕ-488 
command mnemonics. interpreter 
routines support BASIC, PASCAL, 

C and other languages. 


e Supports the PrtSc (print screen) 
key, and all BASIC print statements 
for IEEE-488 printers and devices. 


s Small size— see BYTE 11483, 
p. 314 


s Accepts a standard IEEE-48B 
cable. 


e Uses only 16 bytes of RAM апа, 
по МО ports, «о 


«А 116 page Reference Manual 
provides a tutorial and programming 
examples for digitizing, interactive 
bus control, bus diagnostics, and 
many other applications. 


e $395 complete. There are no 
extra software or cabling charges. 


сес 
CAPITAL EQUIPMENT CORP 


10 Evergreen Avenue 
Burlington, МА. 01803 
(617) 213-1818 


13501 Врат Масыла Corp. 
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Text continued from page 66: 

time you see this, much of what an- 
noys me will be taken care of. Even 
if there were to be no more changes, 
I'd stay with it. There are enough ad- 
vantages already. 


Sage Faire 

The Sage Computer Faire was held 
in Reno in early February at the 
MGM Grand Hotel, where they stage 
the San Francisco earthquake twice 
nightly. The MGM dinner show is 
the most spectacular live stage 
presentation Гуе ever seen. 

That's not why I went. [n the past 
two years, Sage Computer has taken 
the same commanding position with 
development systems based on the 
Motorola 68000 chip that Compupro 
holds with respect to the S-100 bus 
and systems based around the Intel 
8086 and follow-ons. Apple will sell 
a lot more Macintosh 68000 systems, 
but the Sage is faster, more versatile, 
and has more software, including ad- 
vanced languages, now. Moreover, I 
have it on good authority that there's 
more than one Sage being used to 
develop Macintosh software. 

For those who don't know, we've 
had a Sage II since the very early 
days of that machine. It was the Sage 
and Volition Systems Modula-2 that 
got me interested in that language. 
We've never had a glitch with it, and 
our Sage II is even now being used 
by Dr. Michael Hyson to develop il- 
lustrative programs for the introduc- 
tory Modula-2 book we are writing. 

This year the company brought out 
the Sage IV, which is faster, has more 
memory, and has a hard disk. We'll 
be getting one this month. One 
reason 1 went to the Sage Faire was 
to look at software I might want for 
the IV. 

I saw a lot of it. 

Fewer than a thousand people at- 
tended the Sage Faire. It reminded 
me of some of the early micro con- 
ventions, the fun ones before they got 
so large. There was a difference, 
though: although there were enough 
hobbyists and hackers to make the 
conversations interesting, there were 
also a number of industry heavy- 
weights to make it likely that what 
was said would have an effect. АЛ 
told, I don't think l've more enjoyed 


a convention since the West Coast 
Faire in Los Angeles where Carl 
Helmers, my late mad friend Dan 
MacLean, and 1 invented this 
column. 

There's now plenty of software for 
the Sage: decent text editors, FORTH 
corresponding pretty well to what's 
described in Leo Brodie’s Starting 
FORTH, what looks like an excellent 
LISP, and an impressive micro APL 
(you have to buy a special terminal 
in order to handle APLs screwy 
squiggles); there's UCSD Pascal; and 
of course there's Modula-2 from Voli- 
tion Systems, with the full Modula-2 
compiler and operating system to be 
available from Modula Research In- 
stitute very soon. 

There's a small but strong market 
in add-on packages, such as modems 
for communications and a rumor of 
an Omninet retrofix for both IIs and 
IVs. 

There are also application pack- 
ages: business software that works. 
In as small a show as the Sage Faire, 
it's possible to look at everything in 
some detail. Г liked most of what I 
saw. | was also able to talk to a 
number of publishers and their pro- 
grammers, pointing out features I'd 
like to see and things I didn't care for. 
Some promised to make changes. 
We'll see. 

Гуе purposely avoided specifics in 
the above, because I don't like com- 
menting on things we haven't been 
able to run here at the Manor. Next 
month we'll have the Sage IV and 
whatever software I've been able to 
collect. 

What's important is that the Sage 
looks to be here to stay. The factory 
in Reno is quite real, large enough for 
considerable expansion if the com- 
pany needs it, and not so expensive 
that it will go bankrupt paying for it. 
There's an enthusiastic work force 
and a lot of in-house use of Sage 
computers. 

Руе long thought Sage had the best 
68000-based computers on the mar- 
ket. Now I'm certain of it. 


Two Views of the Future 

Dr. William Godbout of Compupro 
and Rod Coleman of Sage are, in my 
judgment, two of a very small num- 


| When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from ihe atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad- 
| vanced performance features of the 
| PC:IntelliModem!" It's got the best 
| receive sensitivity available today — 
| actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 


| Get patented modem technology. 

The PC:intelliModem is elegantly 

simple. Its patented design does it all 

| on a single microprocessor chip, with 
just one crystal. Other modems take 


o dd - 


iat 


1980 cmt first command-driven 
modem 

1981 introduced proprietary line- 

status monitoring 

Designed first single-uP 212A- 

compatible modem 

Introduced first integrated 

voice/data modem for IBM PC 

Granted patent on command- 

driven modem 


Biz zco omg d A A histo ry of 
"annuas 
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EVEN WHEN YOUR MODEM 
SENDS IT BY WAY OF THE 
OKEFENOKEE SWAMP. 


two, four or more uPs (and even more 
oscillators), and still accomplish less. 
How do we do this? By creating 
architectural 
innovalions in 
firmware, and 
by pushing the 
chip to its limit, 
close to 12 MHz. 
oince it uses fewer 
parts, the PC:IntelliModem's | 
no-compromise design offers 
higher reliability, a more com- 
pact form factor, and lower costs. 
This design elegance leads natu- 
rally to more elegant performance. Take 
line status detection, for example. The 
PC:IntelliModem's adaptive, decision- 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice - 
some of which olher modems ignore. 


Plan ahead with integrated 
voice and data. 

For opening up a whole new world of 
integrated voice and dala applications, 
there's nothing like the PC:IntelliModem. 
Literally. ts easy-to-use software pack- 
age -PC:intelliCom™- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 


е sure you m lem nas ат 


hese PC г тек “Т Ac m 


ed E, ML iile n 


Integrated Voice/Data 

в Switch between voice and data 
communications 

= Programmable telephone handset jack 
Status Reporting 

a Line status detection (dial tone, 
busy, remote ring gback, voice answer, 
modem answer, incoming call) 

= Audio monitor 

a Programmable status LED 
PC:IntelliCom"^ Software Included 

а 99-name on-line telephone directory 

а Aulo-dial, auto-repeat dial, auto-answer 

в Link to another number if busy 

s File transfer 

* Data capture to diskette | 

. Programmable aulo log-on sequences 
Compatible with Crosstalk™ and 

PC-Talk Шм 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300, 1200 baud 


the touch of a single function key. Thal 
means now both you and your com- 
puter can talk on the same line. With- 
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

50 if you're designing microcom- 
puter datacomm products — or just 
looking for a PC/XT modem for your- 
self, check out the PC:IntelliModem at 
your local dealer. You'll get the mes- 
sage. And so will they. Or contact: 
Bizcomp, 532 Weddell Drive, Sunnyvale, 
CA 94089; 408/745-1616. 


ЕСО 


We've got реоріе talking. 
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| Heart of TEXAS | | 
‘COMPUTER SYSTEMS 


ТН5-80 


We carry the full line of TRS-80 
computers, plus TCS upgrades. Call 
for our low discount prices. 

Model 100 Briefcase size. CALL 
Model IV Portable: CALL 

Model 12 , 16 at discount: CALL 
Model 12/16 Accessories/discount. 


The TANDY-2000 


. Check out this terrific new computer trom 
Tandy. It's beautifully designed and very 
versatile. Four times faster than the IBM-PC 
and has twice the floppy disk capacity. MSDOS 


compatible. It's a great machine and ме havea | 


| great price. CALLI 


DISK EXPANSION wn ww | 


1 Controller, Pwr.Sup. Hdwr.Instruci. 5249 $329 

2 Ки 1, plus 1/40-trk.Tandon Dr. 

3 Kil 1, plus 2/40-trk. Tandon Or. $569 $649 

За Kit 3 w/2 80 trk.drives $698 $729 
(dual sided 405) 


Model W needs 64K to operate. For 64K Kil, CALL. 


| Tandon _ 


ІШ Qualily disk drives--0.£. brand on ІВМ 
Available hare and in cabinels 
TM100-1: $159 
Yar CALL US IF YOU FIND 
| TM100-2: CALL — LoweR PRICES: 


25% OFF LIST PRICE! 
OMNINET- A high speed mulli-user network that 


_ connects sevéral computers for instant communication up 


to 4,000 feet away. 


Save over $1,000 оп a 20 mg. Corvus Hard Oisk 
 syslem for ІВМ PC and other computers. 


| Smg. $1649 10mg. $2279 20mg. $3049 


| Single usar or networking hard disk ae for IBM & 
| pp . Lowest prices anywhere. Priced fram $1375. 
| 10, 15, 21, 32 mg. & cartridge tape backup-CALL 


| St Printers 


Fast, dependable, versatile, low price. 
Gemini 10X эп. 120cps. Friction/Tractor 

_ Gemini 15X  15in., 120cps. Friction/Tractor 

| = 


g DISKETTES $1.70 


CompuDisk, high quality mini floppy disks 


[гот $1.70. Compare our prices. Diskscome | 


compiete wilh hub rings, 
envelopes, write protect tabs, adhesive 
labels. Fi 
| Free. Guaranteed. SSDD or DSDD. Boxed or 
| dn Bulk. CALL. 


Heart of TEXAS 
COMPUTER SYSTEMS 


P.O.Box 1327 Arlington, TX76004 | 


Toll Free 1-800-433-5184 
Texas 1-817-274-5625 


VISA. МС. cashier's check. Money Order. No {ах oul of 
slate. Texans add 5% Prices subject Ip change. 
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$429 $4T9 | 


protactiva | 
ully tested. Certified 100'& Error | 


ber of key people in microcomputer 
development. Both sell topflight 
development equipment. Both have 
similar ideas about the future of com- 
puters. Godbout and Coleman are 
both after the business market, be- 
cause that's where the high-volume 
sales are; but that's marketing 
strategy, not love. 

Their hearts are with the develop- 
ment of high technology, largely for 
its own sake. Each foresees dramatic 
increases in computing power per 
dollar, and each is obsessed with 
building machines that access huge 
amounts of memory and work at the 
fastest possible speeds. The similar- 
ity ends there. 


Bill Godbout 

Although Godbout's Compupro 
company makes a 68000 micropro- 
cessor for its 5-100 development sys- 
tem, there's little support for the 
board, and if there are any plans for 
follow-on developments, such as 
adding the National Semiconductor 
16081 floating-point math chip, it's 
Сотриргоѕ best-kept secret. Dr. 
Godbout is betting heavily that the 
future of the micro lies with the Intel 
tAPX286 and its follow-ons. In addi- 
tion, hes made some hefty invest- 
ments in technology based on the 
National Semiconductor 16032; 
there's already а Compupro 16032 
microprocessor board for the S-100 
bus. You might be able to buy one 
about the time this is in print; about 
the same time you can probably buy 
a 286 system, but you'll pay a stiff 
price for it. 

Within a year, though, prices will 
fall. They always do, and you'll be 
able to buy working machines with 
incredible power at reasonable prices. 
The trend toward more bang for the 
buck will continue; meanwhile, if 
you want to develop software for 
future computers, you can get a ma- 
chine to develop it on now. 

Godbout's development systems 
are based on the 59-100 bus, which he 
figures will last a few more years 
before technology irrevocably passes 
it by. Meanwhile, you can buy a com- 
plete development system, with fast 
memory, disk drives, system sup- 
port, input/output, etc., and change 


microprocessor boards as they arrive; 
and you can have confidence that 
Godbout will do his best not to leave 
his customers hung out to dry. 

Dr. Godbout likes to talk about 
future computer technology. 5o do I, 
which is a good thing, since when we 
get together even on thoroughly 
social occasions the conversation is 
likely to get technical, to the extreme 
boredom of the other guests. I have 
notebooks full of his speculations 
about the 16032, memory manage- 
ment, math chips, and the future of 
operating systems. In brief, he thinks 
supermicros in the future will be built 
around either the Intel 286 and 
follow-ons or the National Semicon- 
ductor 16032 and its upgrades; and 
that the operating system of the 
future will be multiuser multitasking 
Concurrent CP/M—which will be 
compatible with, possibly based on, 
and look an awful lot like Unix. 


Secrets ... 

Like Bill Godbout, Rod Coleman 
likes to talk technology, and until 
very recently his Sage Computer was 
one of the most open companies go- 
ing. Almost anyone could call him 
and get him into a conversation on 
his view of the future. 

Lately, though, his marketing and 
public-relations people have advised 
him to be a lot more careful, and he's 
reluctantly taking that advice: for ex- 
ample, everything said about future 
Sage products at Sage Faire was not 
only off the record, but preceded by 
a formal nondisclosure agreement. 
Unlike Compupro, Sage doesn't have 
multiple product lines. The Sage is a 
great 68000-based development sys- 
tem, but it also has to be Sage's busi- 
ness system; and although the Sage 
has been profitable from the first 
month it began shipping computers, 
the company is critically dependent 
on shipping machines to maintain its 
cash flow. There's no big wad of ven- 
ture capital behind Sage; 90 percent 
is owned by the three original 
founders. 

Thus, Sage is subject to the "Os- 
borne phenomenon": announce- 
ments of future machines killing sales 
of present ones. I think the company 
worries too much: the present Sage 
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П and Sage IV are proven systems, 
with new software coming out every 
week, which is what business cus- 
tomers want. It's one of Pournelle's 
rules for users: the best computer to 
buy is a development system after it 
has been around a couple of years. 
You get state of the art with the bugs 
out, 

I didn't really need a confidential 
briefing to know that Coleman is not 
standing still, and he was speaking 
on the record when he said that "the 
68000 is a generation ahead of any- 
thing Intel is building.” Obviously, 
Sage is going to track new 68000 and 
follow-on technology, and I must 
have a dozen letters from readers tell- 
ing me the virtues of the 68010 and 
68020 chips. It's also obvious that any 
dramatic improvement in 68000 
speeds will require some kind of 
floating-point math chip. In answer 
to an audience question, Coleman 
said he expects 256K-bit RAM chips 
to be available at reasonable prices 
late in 1984; and everyone knows that 
really big hard disks are just now 
coming onto the market. 


Put all that together, and lay a 
french curve through the speed, 
memory, disk capacity, and price of 
the Sage П and Sage IV plotted 
against their date of introduction. 

Thus, the only real secrets Sage has 
are when it will bring out the new 
stuff and how much it will charge for 
it: and Coleman gave a clue to that 
when he said, in à nonrestricted 
speech, that he doesn't consider a 
new chip a real part until its price has 
fallen to 50 percent of the introduc- 
tory price. "By then it's not only 
cheaper, it's more reliable. The bugs 
are shaken out, there's probably been 
a new mask, and usually there's a 
second source,’ Coleman said. 

It doesn't take а very large com- 
puter to predict what Sage is doing. 
On the other hand, it doesn’t take a 
market survey to know that business 
customers aren't interested in state of 
the art: they're interested in software, 
service, and reliability, Sage's busi- 
ness sales aren't going to depend on 
the ability of Coleman's marketing 
people to shut him up about new 
Sage prm they're going to de- 


pend on Sage's ability to market what 
Tm now willing to say is the best 
68000 computer available. 


Rod Coleman 

Coleman believes in the 68000 chip 
as strongly as Bill Godbout believes 
in the Intel family. Where Godbout 
says that "unless you know what 
you're doing, don’t fool around with 
68000 machines,” Coleman believes 
the 68000s are the real beginning of 
the supermicro. 

Coleman spends more time worry- 
ing about software than Godbout 
does. Unlike Dr. Godbout—and 
many 68000 enthusiasts—Coleman 
rejects Unix as too big, too slow, and 
too incomprehensible. “Just how dif- 
ferent is Unix from Adventure?” he 
asks. “You get to wander around in 
the Unix command structure and try 
to find out if you can make it do any- 
thing useful. Once in a while you get 
hints, like “Volume not on line’ At 
least UCSD p-System puts seven 
words across the top of the screen. 
That’s more than Unix—or CP/M for 
that matter—ever did.” 
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He also points out that CP/M was 
designed to work with a Teletype 
(ГТУ), a device that couldn't transfer 
information with any speed at all. 
Now we have hardware that can store 
a lot of information and tell it to us 
quickly; why are we stuck with oper- 
ating systems based on obsolete tech- 
nology? 

He also sees the future belonging 
to multitasking—and to integrated 
software, huge software projects that 
tie together spreadsheets, databases, 
word processors, accounting sys- 
tems, calendars and all the other 
tasks we now ask computers to do 
one at a time. In Coleman's view, 
future operating systems will do 
much of the work for the program- 
mer. That means they'll be big, a full 
megabyte and more—which in turn 
means that the micro will have to 
work fast to make use of all that code. 

Huge software projects are beyond 
human capability. Adding more 
people to the job eventually brings a 
point of not merely diminishing, but 
negative return; adding another per- 
son to the job requires enough man- 


agement and training that the ex- 
panded team produces less than it 
did before the new people were put 
on the job. Since we will need huge 
integrated software packages, the 
only answer is modular software— 
which is what both Modula-2 and 
Ada were designed to accomplish. 

Coleman's only comment about 
Ada was that it was designed by a 
committee. Modula-2, on the other 
hand, was guided by a single (and 
brilliant) mind. 1 can, perhaps, serve 
as a software bus, with new software 
making use of previous modules— 
but only if there's some kind of stan- 
dardization of the Modula-2 library. 

At the founding meeting held in 
Zurich last March of the Modula-2 
Users Association, all the major U.S. 
and European Modula-2 publishers 
agreed to work together in standard- 
izing the Modula-2 library. Niklaus 
Wirth, Modula-2s inventor pro- 
nounced himself very pleased with 
the meeting. 

One thing Coleman 13 certain of: 
the future doesn't belong to obscur- 
antists, but to вере who can келіні 


systems—hardware and software— 
accessible to a lot of people. "It has 
to be simple, like a doorknob,’ he's 
fond of saying. 

His picture of the future has many 
of the elements that Larry Niven and 
I put into the society of The Mote in 
God's Eye. In our novel, everyone car- 
ries a pocket computer, which is used 
by asking questions in ordinary 
English. (Well, in our novel it's 
Anglic, since we set this rather far 
into the future) The pocket com- 
puters are tied into enormous data- 
bases; anyone can get the answer to 
almost any question simply by 
asking. 

In my speech at NCC last year, I 
said that by the turn of the century, 
anyone in Western civilization who 
seriously wants to will be able to get 
the answer to any question whose 
answer is either known or calculable. 
I see no reason to change that predic- 
tion. Neither does Rod Coleman. 


So What's Coming? 
H you take what Coleman and 
Godbout say and cancel out their dis- 
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agreements, you still get а compre- 
hensive picture of the new super- 
micro. It will have a bit-mapped 
screen and be able to do high-reso- 
lution graphics. There will be a good 
programming language integrated 
into the operating system, which will 
be enormous, Unix-sized even if it's 
not Unix. The machines will be fast. 
Theyll have several megabytes of 
memory. Theyll do coprocessing, 
which is to say they'll do several 
things at once. They'll have access to 
really large data storage, probably 
hard disks with 100 megabytes. 
Theyll be able to talk to other 
machines and do it transparently so 
the user doesn't really have to know 
the difference between accessing his 
own hard disk and accessing one on 
the other side of the continent. 

The operating system will be large- 
ly menu driven, and comprehensible 
to ordinary people. Both Godbout 
and Coleman have plenty of contacts 
within the software-development 
community; Bill Godbout often talks 
with Digital Research's Gary Kildall, 
while Rod Coleman's people work 
closely with Softech, Volition, and 
the Modula Research Institute. Com- 
pupro and Sage are in a position to 
have major influence over software 
development. 

However, their interests differ. 
Coleman worries about software de- 
velopment a lot more than Bill God- 
bout does. Although Compupro is a 
much larger company than Sage, 
Sage has more software people and 
works harder at integrating outside 
software into its bundle. Compupro 
tends to have software development 
done through outside consultants. 

Both companies work at the fron- 
tiers of microcomputer develop- 
ment—and despite their different ap- 
proaches, both seem to be headed 
toward the same place, the world of 
supermicros. 


To Unix or Not to Unix? 

On Mondays and Wednesdays I’m 
sure Unix is the wave of the future. 
After all, IBM says Unix. AT&T says 
Unix. Digital Research is moving in 
the general direction of Unix and also 
getting closer to IT&T. There are in- 
dications that Microsoft is getting 
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heavily into the Unix game. Thus, the 
Intel chip family seems headed 
toward Unix. 

Meanwhile, a good part of the 
68000 chip community (with the not- 
able exception of Sage's Rod Cole- 
man) believes in Unix and thinks the 
68000 has a better architecture for do- 
ing Unix-like things than the 8086 
family does. It's even possible that 
Unix will bring about some con- 
vergence of software written for the 
8086 and 68000 series; at least the 
source codes in higher-level lan- 
guages ought to be transportable. It's 
vital to the micro community that we 
have as large a software market base 
as possible, so Unix may be a real 
boon to us all by allowing software 
developed on one kind of system to 
tap another kind of system's market, 
thus encouraging investment in 
really elegant programs. By Wednes- 
day evening I can convince myself 
that Unix is a friend to all. 

On Tuesdays and Thursdays I'm 
certain Unix is dead. It's enormous; 
Unix for the IBM PC comes on 15 
floppy disks. You must have a hard 
disk before Unix even begins to make 
sense. 

Unix is slow. It's designed for a 
multiuser situation, which violates 
the first principle of the micro world: 
One User, One Computer. І fervent- 
ly believe in that principle, and thus 
l'm much more partial to communi- 
cations and networking than to 
multiuser concepts. 

Unix is incomprehensible. It tells 
you almost nothing and lets you 
guess what you did wrong. It can be 
modified, hut 1 haven't yet seen one 
of those "easily constructed" user- 
friendly Unix shells that will be out 
Real Soon Now. By Thursday night 
I can convince myself that Unix is an 
enemy of the micro revolution. 

The rest of the week I refuse to 
think about it. 


USUS 

If we ever do develop truly 
modular software, some of the credit 
should go to outfits like USUS, the 
UCSD Pascal Users Society, USUS 
membership costs $25 a year, and if 
you've any interest at all in the future 
of modular languages, you should 


join if only to support the outfit. 

At the Sage Faire, a number af 
USUS committees met continually. 
There was some nattering about 
USUS business, but most of the dis- 
cussion was about standards. Since 
representatives of Apple and Softech, 
the two largest vendors of Pascal p- 
code, were present throughout the 
three days of meetings, there was at 
least a chance of accomplishing 
something useful. 

A typical problem considered at 
the USUS meetings was version con- 
trol for separate compilation. 

Separate compilation means that 
you write and compile your program 
in little chunks that never have to be 
recompiled. It saves a lot of time and 
work. 


If we ever develop 
truly modular 
software, some of the 
credit should go to 
outfits like USUS. 


Pascal was never designed for sep- 
arate compilation. Indeed, it wasn't 
originally designed to be compiled at 
all; it was intended as a teaching lan- 
guage. After Pascal caught on as а 
production language, some cornpiler 
writers added a kind of separate com- 
pilation capability to the language. 

Alas, that has its drawbacks. In 
particular, the “modular” capability 
additions to Pascal have no provision 
for version control. This means that 
you can play holy hell with programs 
if you make certain kinds of changes 
and someone else comes along and 
writes procedures that depend on 
your not having made your changes. 
It happens more often than you 
think. 

There was a lengthy USUS discus- 
sion on how to modify UCSD Pascal 
to give it version control. Modula-2 
has rigid version controls, and Pascal 
needs them. Implementation would 
be simple. There are at least a dozen 
ways to do it—which, of course, is the 
problem. When I left there'd been no 
resolution, but they're trying, and 
that can benefit us all. 

You can reach USUS at POB 1148, 
La Jolla, CA 92038, and you ought to. 

Text continued on page 82 
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Get the most from your IBM* PC or XT computer system with Key Tronic's 
new KB 5151 low-profile, plug compatible keyboard . . . and get the "SHIFT" 
and "RETURN" Keys in their proper place. 

The KB 5151 offers separate cursor keys, top-row function keys with 
removable template, and a handy pencil and book holder ridge. 

The KB 5151 features familiar typewriter key placement, Key Tronic's | 
Drm Wid iae i switch technology, LED status indicators and positive tactile 

If you're AE ply ds new IBM* PC, you can get it without their keyboard, 
and buy a Қам Tronic Deluxe KB 5151 to enhance your system. 

Retail Price: $255.00. 

For the retailer closest to you or information on Model KB 5151, call Toll 
Free 1-800-262-6006, (7 ат - 3 pm Pacific Time). Warranty information may be 
obtained by writing to the address below. 


ЭВМ is а дано Wacemark of IBM Corporation 
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THE MESPONSIVE KEYBOARD COMBBNY + DEPT. E5*P. O. BOX 14 
RETAILERS: Роа е Distributor in your area, call То тее 1-800-262-6006, Departmen 


* SPOKANE, WA 99214} 
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And recently they wrote, "In scarcely a year, 
the Lotus Development Corporation has 
done for the world of personal computer 
software what International Business 
Machines has done for personal computers: 
it has created a product so wildly successful 
that scores of other companies are 
scrambling to imitate or improve on it." 
Software News said, “1-2-3 has more 
capabilities than any other program in 
its class.” 
‚1. “It is the one product that without 
No." doubt has single-handedly changed 
4.2.3, №: Қ the face and direction of the personal- 
computer-software industry, " was the 
4, way Info- World put it. 
Softalk simply wrote, “Lotus’s 


In the work % week Mi 3, 583. Lot к 3. No. 4, 1-2-3isso dominant, it doesn't 


And it's been 
that way almost ` 
from day one. Sinc& 
January of 1983, 2 
1-2-3 has consistently - 
been at the top of the 
software best sellers lists: 

And it's the best sell- 
ing PC software in the 
world, for one very аата 

st 


reason. It's the very 


of business sof 40 №. 1: › 
Ка. ril 19, гов 4-23, seem as though there's room for 
(S! => E 4 week of ril UAE , m " .3, №. y other software” And in 1983, 
12.3" from р Е 12 pow of April #983. Lotte 4.2.3. d 4. 1-2-3 from Lotus was good 
4 


о... | enough to be named a “Product 
№ 1 of the Year" Бу both Fortune and 
1 Info- World. 
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; Week of JU'Y "Ao. 1983, Lotus 1253. No.1 for you? 

of July 47, 1983: “Totus 1 1. Whar it’s already done 
1. 4 for hundreds of thousands 
4 of PC users. Give you а 


PC software. pes busi few 
roven business software 
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more for you. 4, Week e opt. ^ 1983. LOUP 1.243. N^ +, 

1-2-3 gives you the most 3 2, week " 2-3 № yaar her ail. wh " 
powerful productivity software — 143, Wee" sept. “4. кеде” dpi tay 
available today. An analytical tool |54. Week Sept. 2 3, Lot À 4. "orm Lunea out 
that combines spreadsheet, graph- 135. we kof OC 9 or number one, going 
ics and information management |36 ниў on | 3, Lotus 1 7.3. №. = — — ХЕ 
none incredibly fast, easy-to- (98 Week o, 09.23, "ag, Lotus 3, No. d, | Theon way to go. 
X ith 1-2-3, you can analyze, r^ Week of 2 №. Y 1-2-3 from Lotus 
interpret and report information in M. Week. ‚0,1983. 10у 4.2.3, №. "i can do на мара 
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Tbe New York Times heralded 1-2-3 as | 54. Week: fan. 22,1 
“the wave of the future іп business software.” (82. wee 
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Text continued from page 78: 
Borland Turbo 

I have nearly a dozen letters from 
satisfied users of Borland's Turbo 
Pascal—and not one complaint. I also 
know three people who bought 
Turbo by mail and received it much 
sooner than they thought they had 
any right to expect; the evidence is 
that Borland really does ship on the 
same day it gets the order. 

Our own experiences have also 
been positive. Borland's Pascal cer- 
tainly rivals Digital Research's Pascal 
МТ+ in speed, compactness of code, 
and ease of use—and it sure costs a 


lot less. It's almost certainly better 
than IBM's Pascal for the PC. 

It’s also the only Pascal, including 
ІВМ”, that runs on the PCjr—and its 
built-in editor is nearly as powerful 
as IBM's Homeword. 

Recommended. 


Games ... 

I always look forward to Avalon Hill 
computer games, largely because Гуе 
liked its board games for so many 
years. I'm also particularly interested 
in classical war games (Гуе got sev- 
eral banda of super-heavy cataphract 


What do you get when you cross 


1200 baud, free on-line time, 


and extra features at a price Hayes 


cant match? 


Data Rate? 

The MultiModem 
gives you a choice— 
either 1200 or 300 bits 
per second. So you can 
go on-line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo- 
rate mainframes. Swap 


files with friends. But Better? 


MultiModem. 


On-Line Time? 

With the Multi- 
Modem you get 
CompuServe's 
DemoPak, a free two- 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet's 
business newsletter 
service. 


Features & Price? 
Of course, the 
MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 

you the Hayes- 
compatibility you need 
to support popular 
communications soft- 
ware programs like 
Crosstalk, Data Cap- 
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 


Trademarks —Mui4ecem atoom 
PC Ма-а Systema, Imc — Gingu 
Anforrmamon рген 


Yes. The Multi- 
Modem gives you fea- 
tures the Hayes 
Smartmodem 1200" 
can't maich. Features 
like dial-tone and busy- 
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem- 
ory for six phone num- 
bers. All at a retail price 
of just $549 — com- 
pared to $699 for the 
Smartmodem. 


What do you et? 
The new MultiModem, 
from Multi- Tech Sys- 
tems. Isn't this the 
answer you've been 
looking for? 


For the name of 
your local distribulor, 
write Multi-Tech Sys- 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612) 631-3550. 
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The right answer every time. 
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miniatures). Thus, I was eager to get 
Avalon Hill's Legionnaire. 

We received it with two other 
games; one would not work with 
Rana drives and Avalon Hill's copy- 
protection system. However, А-Н will 
honor its lifetime disk guarantee, so 
if you get a game that won't work on 
your system, write the company. It 
will make the game work or give you 
your money back. 

Another, Parthian Kings, has been 
really popular with the boys. It ap- 
pears to be a form of chess, with 
“Hammurabi” economics, combat, 
and magic thrown in. I haven't had 
time to play it, but I note that the 
boys have spent a good bit of time 
playing, both against each other and 
against the machine. I expect I'll like 
it; 1 know they do. 

Legionnaire gets mixed reviews. I 
hated it. It appears to be a game of 
strategy, but it takes place in real 
time, which in practice means that it's 
an arcade game masquerading as a 
game of strategy. You're supposed to 
give orders to your various Roman 
combat units, in much the same way 
that you might issue written orders 
to units in a miniatures game. It takes 
time for the units to get the orders, 
and meanwhile something may have 
happened to make the orders 
obsolete. 

А miniatures game has rules con- 


| cerning just how you might be able 


to cancel inappropriate orders and 
send in new ones and how much ini- 
tiative the units are allowed to take. 
In Legionnaire, you have to move the 
cursor to the unit using a terrible con- 
trol system if you have the Apple ver- 
sion; there's an Atari version that's 
said to use the joystick, which might 
not be quite so bad. Once you have 
the cursor over the unit, it no longer 
carries out orders, but you can cancel 
old ones and give new ones. About 
the time you do that, something has 
happened on the other side of the 
board, and you must race the cursor 
over there, at which point another 
unit is in trouble, and so forth. 
There's no time for strategy and not 
much time for tactical decisions. 

I suppose this is intended to pro- 
duce some kind of realistic "fog of 
war” effect, but it doesn't, because it 
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happens too darned fast. In the real 
world it takes minutes, not seconds, 
for a legion to turn and march. If you 
were to try to match actual real time, 
the game would take too long; but 
speeding it up the way the company 
has doesn't work either. Alas, there's 
no provision for changing the time- 
scale factor. 

In addition, for reasons 1 don't 
understand, all the action takes place 
on a very small part of the screen. 
You see only a portion of the screen 
and have to scroll the map up and 
down and sideways in order to see 


Items Reviewed 


Compupro Hard Disk 
CP/M-8/16 and BIOS 
Сотрирго 

3506 Breakwater Court 
Hayward, CA 94545 
(415) 786-0909 


CP/M Utilities 
Workman and Associates 
112 Marion Aye. 
Pasadena, СА 91106 
(818) 796-3401 


СР/М-86 

Digital Research 

РОВ 579 

Pacific Grove, СА 93950 
(408) 649-3896 


Legionnaire 

Parthian Kings 

Avalon Hill Game Corporation 
4517 Harford Rd. 

Baltimore, MD 2124 

(301) 254-5300 


Modula-2 Operating System 
Modula Research Institute 

950 North University Ave. 
Provo, UT 84604 

(801) 375-7402 


Borland International 
4807 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(408) 438-8400 


8087 Math Board 

James Hudson Associates 
POB 2957 

Santa Clara, CA 95055-2957 
(408) 554-1376 
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the entire playing area. 

The graphics are lousy, too. All the 
units look alike; the only way you can 
figure out which ones are which is to 
put the cursor over one, at which 
point the unit is "frozen" in move- 
ment and combat, but you can read 
its designation and strength until you 
take the cursor away. 

Legionnaire has neither history nor 
realism nor playability to recommend 
it. Oddly enough, though, Phillip, 
who wants to be a navy jet pilot and 
has the family record for arcade game 
scores, likes it, largely because of its 


withont memory $595 
just memory $595 
with memory $995 


defects: it's really difficult to win, 
because not only must you be a good 
arcade game player, but also a good 
strategist. [ notice, though, that he's 
taken to Parthian Kings again, and 
Legionnaire sits in its box. 


Hide That BYTE 

І have written a long piece of ad- 
vice for minicomputer establishment 
managers who want to get along with 
micros. Alas, there's no room this 
month, but it's at the top of my notes. 

However, I can't resist telling this 
story. 

It seems that the manager of the 
electronic data processing (EDP) 
shop of a Fortune 500 company de- 
cided to buy a bunch of micros. 
(5mart move; micros can do things 
that minicomputers can't, not be- 
cause the micro is more powerful, 
but because there's better software 
due to the larger micro customer 
base.) He made his choice and put in 
an order for about a hundred 
machines. 

Naturally the supplier asked why 
he'd chosen its product. 

"Read about it. Guy named 
Pournelle, writes in one of the com- 
puter magazines." 

"Oh, you read it in BYTE" 

There was a stunned silence from 
the EDP man, Then he said, "Uh, 
look, uh, no, I didn't see it there—"' 

It turns out theres considerable 
prejudice against BYTE in certain 
circles, This chap was supposed to be 
reading Datamation or some other 
"professional computer" magazine, 
not BYTE for corn's sake ... 

I expect there's a moral to that story, 
but I'll leave it as an exercise for the 
reader.B 


Jerry Pournelle is a farmer aerospace engineer and 


current science-fiction writer who loves to play with 
computers. 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed, 
stamped envelope to ferry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449, Please put your address on the | 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 


guarantee a personal reply. 
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| With Sharps РС-5000 you can take your entire office with 

^ sou, wherever you go. Do word processing on the train, order 
entry from a customers office or spread sheet analysis in your 
hotel room. It goes anywhere. 

It’s small. = 

It weighs under 10 Ibs* and fits in a standard briefcase. 

It prints. Quietly, with an optional correspondence- 
quality printer. 

It comes with software. Word processing and 
communications. Also available are spread sheeting, 
executive planning and scheduling. 

It remembers over 80 (128K) typewritten pages. 
And can be expanded to handle over 500 ein: 

It's compatible with a wide array of 
16-bit ІВМ” software. 

It communicates with other computers 
and databases. 

It's AC/DC with rechargeable 6-hour 


batteries. 


It all means travel time and 


М Р 


commuter time по longer have to 
be downtimes. 
For more information 
call toll-free now 
| 1-800-ВЕ SHARP. 
or send in the 
|^ coupon 


SHARP 
. COME SHARP PRODUCTS 
Sharp Electronics Corp., 1909 E. Cornell, Peoria, IL 61614 
O Please send me more information about Sharps PC-5000. 
О Phease set up a demonstration. 
Мате Tite 
Серина 
_ RR RR o, 
Ое ———— —— 
EL) AMD. — ,.. c 
Dept. 5-В-5-7-4 


"Without optional printer and modem. 
ІВМ" is a registered trademark of International Е 
Sharp Electronics Corp., Paramus, М] 07652. 


ш Machines Corporation. 
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Epson. 


For those who need it, 


@ © bd 
simplicity 

One computer. 

Two points of view. 

The Epson QX-10 personal computer. 

To many, the Epson represents the 
ultimate in simplicity. 

Just press a single key for the func- 
tion you require: word processing, 
scheduling, business graphics, address 
book or file management. One key- 
stroke produces your program. There 
are no rigamaroles to remember No 
disks to change. 

The result: you start to work 
immediately. And you start being pro 
ductive, immediately. With step-by- 
step prompts. In plain English, not 
computerese, 

Simplicity itself. 

Or Is it? 

The plain fact is that the ease of 
operation the Epson offers today is 
accomplished with a degree of tech- 
nalogical sophistication most other 
computers can only promise for tomor- 
row — specifically, fully integrated 
software, operating in an interactive 
environment, 

The few other computers offering 


such "simplicity" cost $5,000 to $15,000 


more, And most other computers can't 
offer it at any price. Which makes 

one wonder exactly what they do offer, 
in terms of either simplicity, or 
performance, 


HOW MUCH CAN YOU DO 
ON THE EPSON? HOW MUCH 
ARE YOU READY TO DO? 


The Epson's ease of operation 
may spoil you, but it certainly won't 
limit уси, 

Case in point every Epson comes 
vomplete with an integrated soft- 
ware system — Valdocs* — to effortlessly 
provide the basic functions for which 
most people buy computers, The 
Epson also comes with Cy M*-80 2.2, 
sO you can choose from the hundreds 
of programs in the CP/M library. And 
only Epson offers an exciting new 
collection of seven best-selling pro- 
grams now specially enhanced to give 
you every powerful fearure, plus Epson 
one-button simplicity. Included are 
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dBase ff" Friday!" Microplan® 
Graphplan" WordStar" SpellStar* 


and МайМетре* And the Epson also 
allows you to add М5" -DOS com- 


patibility, so you have access to best- 


sellers like £otus* 1-2-36 


Best of all, you will run the soft- 
ware of your choice on the computer 


of choice, The high-performance 


Epson. With 256K RAM. 128K dedi- 


cated video memory The 
breathtakingly sensible -- 
HASCI™ keyboard. = 
Dual 380K double A=" 
density disk SR 
drives. 


Graphics 

capabilities unequalled in 

its price range. A high resolution monitor, 

640 by 400 pixels, for clarity few com- 

puters in any price range can offer Plus, 

an RS-232C interface, а parallel printer 

interface, and internal space for up to 

five peripheral cards so you can expand 

your Epson as your needs require. 
One further point: all these features, 

and quite a few more, are included 

in the Epson's $2,995 price. Some com- 


2+2= 


Epson. 


puter companies ask you to pay extra 
for features like these. Most can not offer 
them at any price. 

That, too, is performance. The kind 
ol performance that can make choosing a 
personal computer very simple, indeed. 


EPSON QUALITY. OR, WHY 

WONDER WHAT TERRIBLE 

KLUDGES LURK IN WHICH 
SLEEK BOXES. 


If vou know computers, you 
know Epson. 
Epson 
printers set 
the industry 
standard 
for quality, 
reliability 
.. and value. 
i Rest assured, 
В the same 
can be said 
for the Epson 
personal 
computer. 
The satisfy- 
ing silence of 
the slim, Epson- 
designed disk- 
drives is one way 
for you to judge or, 
for an inside-out 
perspective, here is an 
excerpt from a review 
bv Jim Hanson in the 
April, 1983 issue of 
Microcomputing* 
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For those who can handle it, 
performance. 


"The Epson QX-10 is soundly designed 
anc executed. E looked hard and found 
no evidence of kludging or shorting out 
anything in the name of economy. All 
the connectors have gold on them and are 
of quality manufacture. The printed 
circuit boards are heavy, with soldermarks 
on both sides of double-sided boards. 
The circuit boards are completely silk- 
screened with component labels, and the 
layout is as professional and clean as 
you will find anywhere: 

Isn't this what you expect? After all, 
it's an Epson. 


A WORD TO THE WISE: 
GET YOUR HANDS ОМ 
THE EPSON. 


Is the Epson a simple, easy-to-use 
computer for beginners? Or a sophisticated 
high-performance computer for the 
experienced? The answer is “yes.” And 
when you think about it, aren't those two 
computers the one you need now. 


For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll- 
free (800) 421-5426. California resi- 
dents, call (213) 539-9140. 


“Ехсези reprinted by permission of Miemcomputing Magazine, 
АЙ rights reserve. 

CPM, dBase 1, Micemplan, Wontar, Spelas МаИМегре, Lonis, 
1-2-3 are registered trademarks of Digital Research, АМ цеп. Tate, 
Chang Labs, MicroPro (3), and Lows Development (2) Valelocs, 
Graphpiin, MS, and HASC) are trademarks ef Rising Star, Chang Labs, 
hticra Mi, and! Rising Saar, respoctively 
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Bulletin Boards in Space 


Amateur radio pioneering promises low-cost global communications 


The recent explosion of interest in 
personal computer communications 
using electronic bulletin-board sys- 
tems (BBS) has been paralleled by а 
rise in interest іп data communica- 
tions among radio amateurs. Unlike 
their earthbound personal computer 
counterparts, hams are now raising 
the data communications ante both 
literally and figuratively. 

Amateurs are seeking approval to 
be on board a space-shuttle mission 
to be launched from Vandenberg Air 
Force Base in Southern California 
sometime in 1986. If all goes well, the 
shuttle will carry an experimental 
amateur satellite system called РАС- 
SAT (packet radio satellite) into a low- 
earth polar orbit. Midway through 
the mission, a shuttle astronaut will 
push a series of switches ejecting 
PACSAT through the open shuttle 
payload bay. 

PACSAT will be placed into orbit at 
the bargain-basement price of $10,000 
as part of the National Aeronautics 
and Space Administration's (NASA) 
"Get-Away Special" This program 
was devised by NASA to interest 
otganizations that might not other- 
wise be able to participate in the 
space program. PACSAT will be con- 
tained in a 5-cubic-foot package 
weighing no more than 200 pounds. 

When it reaches orbit, PACSAT will 
be the world’s first space-based 
multiuser BBS. With several CMOS 
(complementary metal-oxide semi- 
conductor) ZBü-based (М5С800) 
microcomputers and 4 megabytes of 
RAM (random-access read/write 
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memory) disk storage on board, PAC- 
SAT will herald the arrival of a new 
era of global data communications. 

PACSAT will allow licensed radio 
amateurs anywhere to transmit 
packet-switched digital messages at 
9600 bps (bits per second) for 
delivery within a 12-hour time 
period. As the satellite circles the 
globe at an altitude of 250 miles, in- 
expensive earth-based gateway com- 
munications stations will be able to 
transmit electronic messages on 
several ham-band uplink communi- 
cations channels. These messages 
will be stored for later retransmission 
by PACSAT to other hams around the 
world. 

The architecture of the PACSAT 
communications network looks 
much like baseband LANs (local-area 
networks) that use a carrier-sensing, 
multiple-access (CSMA) scheme to 
share a single wire in an office set- 
ting. However, in this case, digital- 
data packet communications will 
share a part of the RF (radio fre- 
quency) spectrum using a set of 
packet-switching protocols that are, 
in effect, an extension of the X.25 
protocols used in commercial packet- 
switching computer networks. 

To make the PACSAT network more 
efficient, the satellite will communi- 
cate directly with network nodes 
rather than with all amateurs. 

“The ultimate goal is for you to be 
able to connect your packet-radio 
(printed-circuit) board to a local- 
network node,’ says Harold Price, 
NK6K, an amateur-radio operator 


with a computer-science background 
who is serving as PACSAT‘s full-time 
project manager. 

"You could probably build 
messages off line,” he adds. “You 
could use Wordstar to build your 
message and then tell your computer 
which amateur to send it to. What 
will actually happen 15 that your corn- 
puter will connect up to the local net- 
work, put that message on there and 
say 'forward this/ and the network 
itself will take care of routing the 
message the best way. If the person 
the message is intended for happens 
to be local, it will keep it locally until 
there is a check-in. Or it will be sent 
by satellite if the person is located far- 
ther away.” 

Price admits, however, that the 
amateurs still have several years of 
development work before such a 
sophisticated network is in place. 

Two aspects of the project will be 
of great interest to personal computer 
users interested in data communica- 
tions. First, the PACSAT project wil! 
offer the first truly low cost global- 
communications network. PACSAT 
will be visible to every portion of the 
globe each six hours, meaning that it 
will function as an electronic-mail 
carrier in the sky, taking data up on 
one side of the earth and transmit- 
ting it down to another point during 
a subsequent orbit. 

The Radio Amateur Satellite Cor- 
poration (AMSAT) is now designing 
PACSAT earth stations that will cost 
less than $700. The stations will con- 
sist of a simple digital transceiver de- 


| POWER SYSTEMS See IR 


SPACECRAF T 


HOUSEKEEPING 
COMPUTER 


PACSAT EXPERIMENT PROCESSOR №1 


APPLICATIONS 
PROCESSING 
UNIT 


1] CHANNEL 
ai. CONTROL 
UNIT 


UPLINK CHANNELS 


Figure 1: PACSAT system architecture. 


signed to operate at the 70-centimeter 
(435-MHz) and 2-meter (146-MHz) 
amateur-radio frequencies, a terminal 
node controller (TNC) used to con- 
vert an asynchronous data-commu- 
nication stream into synchronous 
digital packets, and a quarter-wave 
ground-plane antenna. These sta- 
tions can be connected to virtually 
any personal computer. 

“The antenna is extremely simple,” 
says Price. “In my case, it is simply 
two bent coat hangers located in a 
high place out of the way of trees and 
other objects.” 

The second aspect is that the work 
radio amateurs are doing in satellite 
and packet-radio communications 
areas may ultimately find application 
in earthbound data-communications 
networks. Hams have begun im- 
plementation of several levels of the 
International Organization for Stan- 
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dardization's (ISO) open system in- 
terconnection model designed to 
standardize communications systems. 

PACSAT is a joint project of AMSAT 
and Volunteers in Technical 
Assistance (VITA), a nonprofit 
organization spreading science and 
technology to poor countries. In- 
quiries have been received in most 
scientific areas, VITA will be the sec- 
ond PACSAT user, greatly acceler- 
ating the speed of communications 
between its projects around the 
world. 

PACSAT will in fact, have two 
separate BBSes, each with a series of 
data uplink and downlink channels 
that will be able to handle com- 
munications with multiple earth sta- 
tions. AMSAT and VITA will each 
use a separate communication com- 
puter, known as a PEP (for PACSAT 
experiment processor), on board the 


spacecraft (see figure 1). 

Each PEP consists of an applica- 
tions processing unit (APU), a chan- 
nel control unit (CCU), and 2 
megabytes of system RAM, accessed 
by a bank-switching scheme, that will 
function as an electronic mass- 
storage system, А serial connection 
exists between the two PEPs to pro- 
vide redundancy and to permit AM- 
SAT to reconfigure the experiment if 
one unit fails. 

The APU provides microprocessor- 
based control for the PEP. It is based 
on an М5С800 (a version of the 280 
microprocessor implemented in low 
power consumption CMOS) running 
at 4 MHz. This processor controls the 
BBS software and handles I/O (in- 
put/output) between two CCUs, each 
containing the modem hardware re- 
quired to move data between the RF 
links and APU. Each CCU is also con- 
trolled by an NSC800 and supports 
two uplink and one downlink com- 
munications channels. The CCUs 
function independently and each 
contains its own programs in 2K 
bytes of PROM (programmable read- 
only memory) and 2K bytes of RAM. 
This is done to keep the communi- 
cations channels as separate as possi- 
ble and to avoid having large 
numbers of data and address lines 
being strung throughout the satellite, 

"What well have up there is a 
multitasking, multiprogrammed 
operating system,” notes Price. 
“There will be many earth stations 
connected to PACSAT simultane- 
ously, and PACSAT will have to keep 
track of multiple users." 

To conserve processing power 
aboard PACSAT, ground stations will 
be able to request a file directory from 
the PEP on board the spacecraft and 
then search the directory for files on 
earth. Once a file is located, it can be 
requested and sent to the ground sta- 
tion at the same time new messages 
are being uploaded. 

The spacecraft itself will be con- 
trolled by a microcomputer called the 
integrated housekeeping unit (THU), 
which will keep the spacecraft 
healthy by handling navigation and 
attitude control, monitoring the solar 
cells, and collecting telemetry and 
sending it to the ground control sta- 
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tion. On other amateur satellites, this 
function has been performed by a 
military-grade RCA 1802 micropro- 
cessor using a special Sandia CMOS 
radiation hardening process that is 
very rare and expensive. 

Price notes that the PACSAT 
designers will confront special prob- 
lems outside the earth's atmosphere. 
Little hard information is available on 
how the system will fare in a high- 
radiation environment. Low power 
consumption semiconductors are 
relatively susceptible to radiation- 
induced errors. To work around this 
problem, instead of using heavy, ex- 
pensive shielding systems or less 
vulnerable high-power semiconduc- 
tors, each PEP will contain software- 
based error-checking algorithms that 
will protect the contents of the RAM. 
Special error-checking hardware cir- 
cuitry will protect program and 
operating-system software held in a 
separate 48K-byte section of memory 
in each РЕР. 

Weight and power constraints are 
also forcing PACSAT's designers to 
create an extremely low power con- 
sumption hardware architecture for 
the spacecraft. The entire PACSAT 
spacecraft wil run on less than 
35 watts of power. On UOSAT B, 
launched in March, a smaller exper- 
imental communications processor 
that served as a prototype for the 
PACSAT PEP experiment used 0.75 
watt. 

"They said they could give us 1 
watt,” says Price. "They said that if 
we used a watt they would have to 
turn us off every once in a while. So 
we fought to keep the power real 
small so they would leave us on all 
the time.” For reference, he points out 
that a standard non-CMOS 780 
microprocessor draws 150 milli- 
amperes at 2 MHz. This is roughly 
equivalent to the power consumption 
of an entire PEP on board PACSAT. 

The ground-station component of 
the PACSAT network is built around 
a simple TNC controller created by a 
group called Tucson Amateur Packet 
Radio (TAPR). The group has de- 
signed and made available in kit form 
a TNC that has software and hard- 
ware architecture organized in ac- 
cordance with the ISO layered- 


network communication model. The 
TAPR TNC currently implements the 
first two layers of the ISO model: the 
physical layer and the data-link layer. 
The TAPR TNC, which is based on 
the 6809 microprocessor, can hold à 
total of 48K bytes of RAM and ROM 
on the printed-circuit board. It uses 
the Western Digital 1933 HDLC (high- 
level data-link control) chip (an 151 
[large-scale integration] device that 
implements much of the ISO level-two 
standard in hardware) and has both 
serial and parallel ports. The TAPR 
TNC is a second-generation design 
that is an outgrowth of an earlier 
board built by a group of hams in 
Vancouver, British Columbia. (For 
more information on the TNC kit, 
available for $240, contact Tucson 
Amateur Packet Radio, POB 22888, 
Tucson, AZ 85734.) 

Amateur packet radio is just begin- 
ning to come into its own in the 
United States. The first digital packet- 
radio repeater (called digipeaters by 
the Canadians) was established at the 
end of 1980 by Dr. Hank Magnuski, 
KA6M, a data-communications pro- 
fessional and amateur-radio operator 
in the San Francisco area. Since that 
time, communities of interest have 
sprung up around the country as 
more radio amateurs begin experi- 
menting with radio and personal 
computers. Currently, several ama- 
teurs are experimenting with packet 
radio in California. 

Digital repeaters enable amateurs 
to send information over a wide 
geographic region. Several amateurs 
have set up repeater-based CP/M 
systems hooked into the network that 
function as packet-radio bulletin- 
board systems and permit file trans- 
fers as well. In this case, according to 
Harold Price, no error-checking soft- 
ware (such as the Christensen Proto- 
col) is used at the personal computer 
level because that function is handled 
by the TNC. 

"When a frame comes in, the TNC 
board error-checks it; if it doesn't 
pass, then the frame doesn't get ac- 
knowledged," Price says. “Тһе send- 
ing station times out and then re- 
sends the packet. For file transfer, 
you do not need a higher-level error- 
checking protocol like Modem be- 
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OSCAR: The Amateur-Radio Satellite Tradition 


PACSAT isn't the first amateur-radio 
satellite to be launched into space. Since 
1961, OSCARS (orbiting satellites carrying 
amateur mdio) have been hitchhiking into 
space aboard rocket boosters carrying com- 
mercial satellites. 

On December 12, 1961, OSCAR 1 was 
launched and operated for 18 days. its com- 
munications system was simple, A beacon 
continually tmnsmitted the message "Hi" 
in Morse code, The number of "Hi's" 
transmitted within a 10-second interval 
was a function of the internal spacecraft 
feniperature, 

Since then, nine other satellites carry- 
ing communications and other scientific ex- 

have been launched by amateurs 
based in different countries. One recent 
OSCAR included a video camera intended 
to beam television pictures of earth back іс 
amateurs with special television reception 
equipment, 

Like their commercial counterparts, radio 
amateurs also have occasionally been 
plagued with errant satellites. OSCAR 4, 
launched on December 21, 1965, was the 
amateurs’ first failure. It wes supposed to 
altain a sun-synchronous orbit, but the 
third stage failed to ignite, leaving it in a 
highly elliptical orbit instead. 

In recent years, OSCARS have been the 


cause the ACK function is taken care 
of at a lower level. I just spew data 
out. If my system doesn't get an ac- 
knowledgment to the packet, the 
system determines that either the 
packet didn’t get through or there 
must have been a collision. One way 
or another, it retransmits the packet 
after waiting a random period of time 
for the channel to clear again.” 
Amateur operators already have 
begun experimenting with linking 
ground-based packet-radio networks 
via satellite. Recently, a data file was 
sent from Washington, DC, to Los 
Angeles via the OSCAR 10 satellite. 
OSCAR 10 (see the “OSCAR: The 
Amateur-Radio Satellite Tradition” 
oe box) i is a voice and data repeater 
-earth orbit. Shortly, Price and 
De Tom Clark, W3IWI, an amateur in 
Washington, DC, and president of 
AMSAT, plan to see if Clark is able 
to log onto a CP/M system in Califor- 
nia routing via OSCAR 10 and digi- 


product of international cooperation among 
radio amateurs. AMSAT-OSCAR 8, 
launched as a passenger on a LANDSAT 
C booster on March 5, 1978, was а joint 
project of amateurs in the LLS., Japan, and 
West Germany. 
In June of 1983, AMSAF OSCAR 10 was 
sent into orbit by the European Space 
Agency. It was a combined effort by 
volunteers in the U.S., West Germany, 
Hungary, Argentina, Japan, Canada, and 
New Zealand. This satellite, which is in 
an orbil that opens a window of commu- 
nications between amateurs т North 
America and Europe, is powered by solar 
panels that generate 40 watts of power, 
The next amateur launch, known as 
UOSAT-B, occurred in March. Designed 
as a small prototype of PACSAT, it carried 
scientific experiments an radio propagation 
and the magnetic and mdiation environ- 
ment in low-earth orbit. The satellite was 
constructed by scientisis at the University 
of Surrey in England. It carried a “Digital 
Communications Experiment” that is a 
precursor of the PACSAT system. It will 
permit ground stations around the world 
to gain experience with an orbiting digital 
store-and- device. The UOSAT-B 
orbiting BBS included 196K bytes of storage 
and a single 2400-bps path. 


tal-repeater stations. Several stations 
in North America and a station in 
New Zealand already have ex- 
changed data files. 

To implement level two of the ISO 
model on board the TNC, amateur 
packet communications utilize a pro- 
tocol known as АХ.25. This protocol, 
agreed on at an AMSAT national 
meeting in 1982, is a variant of the 
X.25 packet-switching standard. 
АХ.25 differs from Х,25 principally in 
the structure and size of its address 
field. The AX.25 protocol includes 
both source and destination ad- 
dresses while X.25 contains only a 
single address. This results in opti- 
mizing the protocol for "many-to- 
many" data communications, which 
is characteristic of amateur-radio 
digital networks. The selection of the 
format of the address under AX.25 is 
simple. Each amateurs packet ad- 
dress is his or her unique ham call 
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communications, you'll find more user-friendly fea- there is no other professional quality terminal avail- 
tures and greater communications capabilities in able today that can do as much at such low cost. 
the RCA APT than in other terminals selling for up APT terminals list for $498, in your choice of full 
to three times the price. Stroke or membrane keyboard versions. Either style 

The new APT terminals are ideally suited to is also available with a display monitor for $697 list. 
multi-data base time sharing and dedicated, direct The data display monitor alone, VP3012D, $199 list. 
computer-connected applications. They feature For more information—or to order—call 800- 
menu-controlled operation and a programmable 722-0094. In Penna., call 717-295-6922. Or write for 
"personality" to match specific communications fully descriptive brochure to RCA Data Communica- 
requirements for your data bases. tions Products, New Holland Avenue, Lancaster, PA 

A single keypress can dial a stored number, 17604. OEM and dealer pricing available. The new 
send the log-on sequence on the host computer, RCA APT. Expansive. Not expensive. 


and return terminal control to the user, Password 
protection prevents unauthorized access to desig- 
nated numbers. APT can also be used as an auto- 


dialer for voice communications. APT VP3801. 


à Flexible membrane 
»* A. keyboard version 
Ж»: designed for travel 
, and hostile 
environments, 


OTHER FEATURES 
RS232C port for direct computer connections at data rates 
to 9600 baud, or for connecting high speed modems and 
other accessories. Parallel printer port for hard copy. 


Numeric keypad, can dial phone numbers not in terminal 
directory. Built-in speaker with adjustable volume control for 
audio monitoring of phone line. Smooth scroll display. Auto- 
matic screen blanking to reduce possibility of burn. Briet- 
case size: 17" x 7" x 2". Weight: under 4 Ibs, 
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Graphics for 
Zenith Terminals 
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Graphics Plus 
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The GRAPHICS-PLUS 
enhancement board installs 
easily into your Zenith Z19 
terminal to give you powerful 
graphics capability as well as 
expanded user features. For a 
small investment, your Z19 now 
rivals the horsepower of very 
expenslve terminals. 

You get Tektronix 4010 
compatibility to run industry 
standard graphics software. In 
the text mode, you get DEC 
VT100 compatible 80 and 132 
column formats and 24/49 line 


Е 


Northwest 
Digital Systems 


Р.О. Box 15288 
Seattle, WA 98115 
(206) 524-0014 
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displays. Plus seven pages of off- 
screen scrolling memory. А "plain 
English" Set-up mode. Sixtean 

programmable function keys. And 
many more convenience features. 


Printer Port Option 


To capture your graphs and text 
on hardcopy, you will also want 
our printer interface board for 
popular dot rnatrix printers. 
Specify if you need serial or 
parallel compatibility. 


*Ask about GRAPHICS-PLUS for the 2-29 


C Enter my Order 


в 2 Senditeratureonly Quantity Е 
Г] DO GRAFHICB-PLUS (GP: 18) board $ 849 Е 
С 219 Tamma! wh GP- 19 өчізіед 1495 |. . . 

ü О Printer ИО board 1. cm E 

(3 Seng НО , Paratiet iO 
Total $. H 
Мате _ == —€—— сы. 
И coro ES на 4 - 
АПШЕ LL к 
- с Т шыш MN ты] em a 
Telephone || 
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According to Price, AMSAT 
members also are working on an in- 
expensive transceiver that will 
transmit in the 70-centimeter range 
and receive on 2 meters as well as 
contain high-speed modem circuitry 
capable of exchanging data at 9600 
bps. The receiver will be designed to 
handle only data communications by 
converting RF frequencies to the 
intermediate-frequency (IF) stage of 
10 MHz. 

"We are planning to build a receiver 
with just the RF and IF stages and no 
bells and whistles for less than $100,” 
says Price. "We are going to come up 
with plans for a kit. You'll feed RF 
into it from an antenna, and you'll get 
a digital stream out. Data will never 
get translated to audio frequencies." 

VITA is also considering its own 
low-cost, portable earth stations, cur- 
rently planning between 6 and 20 of 
them. These stations will be fully 
portable and able to operate from 
solar power. 

Today, low-cost satellite-communi- 
cations technology is still in its infan- 
cy, yet the radio amateurs are explor- 
ing frontiers that may one day fun- 
damentally change the basis of our 
communications practices. 

"Its very significant," says Dr. 
Magnuski. "Here are individuals 
who now have their own satellite- 
communications ground stations. In 
the past, these have cost a minimum 
of $70,000 to $80,000. 

"Now for the first time you have 
the potential for global person-to- 
person communication not based on 
commercial offerings. It's a tremen- 
dous equalizer. А person who lives 
in the mountains in the most remote 
area of the country has, in principle, 
as much access to information as 
someone like myself living in the 
heart of Silicon Valley"am 


Author's Note: For more information on 
PACSAT, send a stamped, self-addressed 
envelope to the Radio Amateur Satellite 


Corporation, POB 27, Washington, DC 
20044. 


John Markoff is a senior technical editor at BYTE'S 
West Coast bureau. Не can be reached at McGrau- 
Hill, 1000 Elwell Court, Palo Alto, CA 94303. 


А lot of people who've never 
heard of ACE' impressive record 
of firsts in multiprocessing are about 
to sit up and take notice. Why? 

It's our latest wonder: Multipro- 
cessor CP/M Plus* 

ACE has developed a linkup be- 
tween its powerful multiuser micro- 
computer, the Discovery, and the 
fastest and most powerful version 
of CP/M* ever marketed. 

The result is a multiprocessor that 
does more than just emulate CP/M 
or rely on a lesser operating system 
that's "CP/M compatible." It 
actually delivers pure CP/M (either 
CP/M-86* or CP/M Plus) to any of 
Discovery's up to 16 on-line users. 

With easy command line editing, 
quick file accessing through user- 
defined automatic search paths and 
comprehensive “help menus,” CP/M 
Plus is as friendly as they come — 
and with big performance extras. 

Like large files, directory hashing, 
data buffering, time and date 
stamping, and an extensive utility 
set that can accept English words. 

All of which means that ACE's 
linkup with CP/M Plus will 
continue to give Discovery owners 
access to the largest selection of 
applications software in the world 
for years to come. 

That's something to think about. 
Because who wants a multiuser 
system that's friendly and powerful 
today but unfriendly tomorrow 
when new software using CP/M 
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CP/M Plus. 
115. 
Plus features hits the scene? 

Qur latest triumph is just one of a 
line of firsts. 

ACE pioneered multiprocessing 
for microcomputers back in 1979 
when we introduced a Discovery 
featuring what was then the 
revolutionary concept of dedicating 
a CPU to each on-line user. 

Two years later, we moved 
further ahead of the pack with our 
next singular feat: the first user- 
processor on a single board, the 
dpc-180* Everything was there: 
memory, CPU, serial I/O, 

Nice. 

Which made our 1982 
breakthrough — the amazing 16-bit 
dpc-1867 mated with CP/M-86 — 
seem like business-as-usual to us 
even though it caught the 
competition flat-footed. 

With room to grow from 128K to 
1MB of expansion memory, and 
designed for systems also using our 
8-bit board, this breakthrough let 
individual users tap into either B- or 
16-bit computing power with one 


The Multiprocessing Company. 


| central Discovery unit. 

’ — And because each Discovery 
System is controlled by our own 
dpc/os; tried and proven in more 
than 10,000 Discovery and OEM 
installations around the world, any 
user on line can take advantage of 
interprocessor communication, file 
and record locking, fully managed 
multiple printers, private direc- 
tories, plus many other features. 

5o what little wonder does ACE 
have up its sleeve now? Stay tuned. 
Because soon you'll hear the news 
about our Concurrent CP/M-86? 
which will give the owners of our 
Discovery all the benefits of 16-bit 
computing power, CP/M's compre- 
hensive software selection, and 
efficient multi-tasking capabilities. 
So each user can get several projects 
underway with a few quick taps on 
the keyboard. 

Meanwhile, 111 be business as 
usual for ACE, keeping ahead of the 
crowd while turning out the best 
multiuser multiprocessor micro on 
the market, backed by one of the 
best nationwide service networks 
you could hope for. 

So if you're a computer dealer, 
distributor, or systems house who 
wants to join the group that scores 
high with a multitude of users, just 
give us a call at (800) 821-6596. 
(In California, it's (213) 351-5451.) 
And do us a small 
favor. Tell us you've 


heard of us. 


Action Computer Enterprise, Inc. (Corporate Headquarters): 430 No. Halstead 51., Pasadena, СА 91107, TWX 910-588-1201 ACTION PSD 


ACE/Europe: Boschdijk 189, Box 1275. 5602 BG, Eindhoven, Nethe 


rlands, Tel. 040-452658, Telex 51767 ACE Е NL ACE/Asia, G/Floor Lee Wah Mansion, 171-177 Hollywood Rd, Hong Kong. 
05-623554. 


Tel. 5-441592 or 5-442310, Telex 75332 PACIC HX Canada: Future Electronics, ing.. 237 Hymus Blvd.. Pt. Claire. Quebec HORSC7, Canada, Tel. (514) 694-7710, Telex 
"CP/M Plus, СРАМ, CP/M-86, and Concurumt CP/M-B6 are either trademarks or regisiered trademarks of Digital Research, inc. / "dpc- 180 and дос / os are registered Hrademarks of Action Computer Enterprise. Inc. 


Serviced nationwide by Bell & Howell Company 


Circle 15 for Dealer inquires. Circle 16 for End-User inquiries. 
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Now A 16-Bit 
Microcomputer 
Designed To 
Expand Your 
Knowledge. 


Here's How You Can Learn 16-Bit Technology. 


And Advanced Microcomputers. 


And Graduate To One Of Today's Most Powerful 


Now you can master 16-bit technology with an all-new 
Advanced Microprocessor course. And build hands-on 
experience with the only 16-bit microcomputer specifi- 
cally designed for the hobbyist, working engineer and 
student. 


Advanced Microprocessor Course 
This all-new self-study course (EE-8088) provides in- 
depth coverage of 16-bit, state-of-the-art technology. 


You will gain a thorough understanding of micro- 
processors from this 1200 page course. In 10 easy-to- 
understand units, starting with 
microcomputer basics, you'll 
cover all phases of 16-bit micro- 
processing. Assembly language. 
Program writing. Addressing 
modes. Dynamic and static RAM. 
And hardware interfacing. 


And by using your 16-bit Train- 
er/Learning Computer for hands-on 
experiments (over 60 included), you'll 
gain actual circuit interface and soft- 
ware programming experience with ап 
8088 microprocessor system. 


Trainer/Learning Computer 

A unique combination of design features makes this 
versatile microprocessor system much more than a 
"teaching machine.” Use il as a trainer with the Ad- 
vanced Microprocessor course. Use it as an experimen- 
tal design computer. And use it to run a wide variety of 
16-bit software — including 
Z-Dos, Multiplan, Z-Basic, 
Condor File Manager, 
and much more. 


In its most 
basic form, 
the Trainer/ 
Learning 
Computer 
is a 16-bit, 
cassette-based microcomputer. 
Its unique design features access ports 

and solderless breadboards to allow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 


The basic system has an 8088 processor, 32K ROM (in- 
cluding assembler, editor and debugger) and 16K RAM. 


= <= ы Rm e 
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The unit also features a serial МО printer port, cassette 
interface and a detached 95-key keyboard (including 16 
function keys and a numeric keypad) which generates a 
full ASCII character set. It's available either in kit form or 
factory assembled. 


And you can take advantage of the system's H/Z-100 
computer design heritage by easily upgrading it to a 
disk-based, 16-bit microcomputer that will run H/Z-100 
series software 
and many other 
forthcoming 
programs. 


Fully 
Upgradeable 
The powerful 
upgrade pack- 
age and variety 
of accessories 
allow you to 
make the basic 
16-bit system 
more power- 
ful and ver- 
satile. You 
can add 128K 
or 192K bytes 
of RAM. Floppy disk controller. 48TPI double-sided, 
double-density, single or dual floppy disk drive. Bit- 
mapped video graphics or full-color graphics. Two 
RS-232 ports. Programmable timer. And a Centronics- 
compatible printer port. 
Learn on it. Design with it. 
Use it as a 16-bit computer. 
It's the only 16-bit microprocessor system specifically 
designed to integrate theory with a hands-on under- 
standing of how 16-bit computers work. And it's from 
Heathkit/Zenith Educational Systems, the world-leader 
in problem-solving courses, trainers and accessories to 
help you learn state-of-the-art technology. 


и 
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Get more information in the 


FREE 
HEATHKIT CATALOG 


Mail to: Heath Company, Dept. 334-174 
Benton Harbor, MI 49022 
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Professional Computing 


| n a future scenario, you might walk into a doctor's office, ex- 
plain your medical problems to а computer, and get a diag- 
nosis, The state of the art in microcomputers hasn't reached that 
level yet. But microcomputers are startíng to take on part of the 
burden of running many types of professional offices. 

Yet integrating а microcomputer into a professional work en- 
vironment can be a particularly frustrating experience. Poten- 
tial users raise questions concerning the dependability of soft- 
ware and hardware, the usefulness of available software, and 
how to select the best software to serve their needs. Our theme 
for this issue, Professional Computing, examines the problems 
and offers some solutions for introducing a microcomputer in- 
to a critical and demanding office setting. 

Two articles cover the use of microcomputers in legal and 
medical practices. Robert P. Wilkins, a practicing attorney, 
discusses the advantages of using a microcomputer in a legal 
office and how to select available software to handle an at- 
torney's particular needs. Dr. Jonathan Javitt tackles the 
herculean task of how to computerize a typical medical office. 
His article helps the medical practitioner define his or her needs 
to make selection of the best hardware and software a less risky 
proposition. 

William Hession and Malcolm Rubel describe a benchmarking 
approach to quantifying the performance of business-modeling 
software. The authors present an objective method for evaluating 
software. Peter Callamaras offers his ideas on how a business- 
person can develop a decision-support system for assistance 
in making critical decisions. 

William J. Raduchel strips away some of the confusion about 
the term "user-friendly" and explains what it really means for 
the purchaser of business software. Milos Konopasek and 
Sundaresan Jayaraman explain how the TKISolver program can 
be used to develop the framework for an expert system for use 
in business and engineering. 

Rounding out the theme is Dr. George Zucconi's description 
of how he installed a microcomputer in his waiting room. This 
is his practical response to providing medical information to his 
patients. — Stanley J Wszola, Technical Editor 


Illustration by Robert Tinney 
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The Microcomputar as a 
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, The 5100-РС by LOMAS DATA PRODUCTS: 
| | Offering high performance ata "low" price... | 
ET and it's IBM-PC compatible. | 


A 


1 


The S100-PC is a cost effective high 
performance floppy based system ideally 
suited to business and scientific applications. 


The system offers the following standard | 
features: | 


Ш 8 MHz 8086 CPU (8087 optional) | 
Ш 128К byte RAM (expandable to 1 
megabyte) 
Ш 2RS232 seria) ports and 2 parallel ports | 
Ш Battery protected clock: calendar | 
E CONCURRENT CP/M-86* version 3.1, 
PERSONAL BASIC, CP/M 2.2 emulator and 
_ communications program 
Ш 2 double sided 5 1/4" floppy: drives (720K 


bytes) 
[ | Attractive 15 slot desktop enclosure 


In addition to the above standard features many MAE are 
available: Winchester disk drives 10 to 40 Mbyte, 80 286 
Е IBM-PC compatible graphics support 
(GUNES. If you're using an IBM-PC or other compatible and 
you want to improve the performance of your software, 
LOMAS DATA PRODUCTS is the solution. 


ie НА нн 


$100 BUS boards products & support for the system integrator. 


B LIGHTNING ONE *** 8086/8088 CPU 
8085 or 8088, with 8087 and 8089 coprocessors. Up to 10 MHZ 
oo .....................-„.. PRICES start at $425.00 


Ш HAZITALL SYSTEM SUPPORT BOARD 
à serial, 2 parallel ports, battery protected clock calendar, 
Hard disk controller host interface ........... PRICE $325.00 


Ш LDP 128/256К DYNAMIC RAM 
Advanced dynamic RAM with LSI controller for failsafe 
operation, рагіїу ......., PRICE 128K—$495.00, 256K—$795.00 


Ш RAMS67 HIGH PERFORMANCE STATIC RAM 
High speed (100ns) low power CMOS static RAM. 128K bytes, 
extended addressing ...................... PRICE $995.00 


B LDP72 FLOPPY DISK CONTROLLER 
Single/double density, single/double sided disks, both В” and 
5 1/4* inch drives simultaneously ............ PRICE $275.00 


LDPB88 8088 SINGLE BOARD COMPUTER 
8088 CPU, 1К RAM, 8 K EPROM, Monitor RS232 serial port, 8 
vectored interrupts ........................ PRICE $349.00 


B LIGHTNING 286—20286 CPU BOARD 
Offers 4 times the performance of a 5MHZ 8086 CPU while 
maintaining software compatibility .......... PRICE $1395.00 


B OCTAPORT 8 PORT SERIAL BOARD 

8 serial poris 0 to 19200 baud operation real time clock 

interrupt. Ideal for multi-user systems such as MP/M-86.*.. . 
PRICE $395.00 


*CP/M-B6, MP/M-86 and oa CP/M-86 are trademarks of Digital Research 
“MSDOS 15 trademark 
ee Liohtnang One is trademark of -— Data Producis, Inc. 
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THUNDER 186 


THUNDER 186 is the only complete 8100 BUS, 16 bit 
single board computer available today. This board 
comes complete and ready to plug into an enclosure 
and run. It comes with the most advanced писто- 
processor operating system CONCURRENT СР/М-86, 
which in addition to running CP/M-86 programs also 
runs MS-DOS programs. This board offers the perfect 
combination of performance and cost. Price with 256K 
bytes of RAM only ....................... 


All of LDP boards are fully tested to exacting stan- 
dards and carry a one year warranty. We specialize in 
16-bit products & support the four major operating sys- 
tems for 16-bit processors: CP/M-86*, МР/М-ВЕ, 
CONCURRENT 

CP/M-B6*, and 

MS-DOS (PC-DOS). 

Dealer inquiries 

mvited. 


LOMAS DATA PRODUCTS, INC. ІП 66 Hopkinton Road, 
Westboro, MA 01581 O (617) 366-6434 ГІ Telex: 4996272 
Circle 240 on inquiry card. 


A. Professional's Perspective 
on User-Friendliness 


New systems are described as user-friendly— 
but what does that mean? 


Computer software, to be commer- 
cially viable, must be user-friendly. 
And yet nobody can define what 
user-friendly means, although many 
claim to know it when they see it. 
One prominent software developer 
noted that since every piece of soft- 
ware is presumably friendly to its 
author every piece of software can be 
described as user-friendly. It is 
primarily a problem of defining the 
user. 

Is "user-friendly" therefore, a 
tautology? АЕ the other end of the 
logical spectrum, is it another equally 
useless "I don't know how to define 
it but I know it when I see it" phe- 
nomenon? I would like to bring more 
rigor to this problem by offering a 
tentative definition of user-friendli- 
ness and then considering its impli- 
cations for software development. 


The Problem 

Computers have a dramatic impact 
on the way we work and live. Rais- 
ing the productivity of service in- 
dustries and white-collar profes- 
sionals is the management challenge 
of the 1980s. Personal computers and 
office automation are widely seen as 
the means of achieving this. For pro- 
ductivity to rise, millions of workers 
must accept computers as an integral 
part of their daily routine, Computers 
affect jobs in three primary ways. 

First, they perform the often 
tedious and detailed text and data 


William J. Raduchel 
McGraw-Hill Inc. 


manipulations vital to modern 
business. Consider for a moment a 
world without computers. The airline 
and financial-services industries as 
we know them would not exist, 
Multinational corporations and large 
organizations would have to survive 
with primitive information systems 
covering only the most aggregate of 
concepts. Many routine transactions 
would cost significantly more than 
they do today. 

Second, because they work rapid- 
ly and accurately, computers permit 
the use of new algorithms to solve 
problems. Trend forecasting with 
statistics has been understood for 
decades, but until computers became 
commonplace, these techniques were 
impractical and generally infeasible. 
Controlled-capacity airline seating is 
but one example of computers 
creating new commodities from old. 
And now, world weather models 
await even larger and faster 
computers. 

Third, computers represent a 
watershed event that has irrevocably 
altered expectations. Computers can 
provide precise answers where before 
there was only vagueness, so preci- 
sion becomes the norm whether or 
not each question actually deserves 
such careful consideration. (I have 
termed this Gresham's Law of 
Answers; see “Economic Policy іп a 
Media Age,” Journal of Business and 
Economics 13 (1982): 1-14.) 


Personal computers are important 
because their low price permits com- 
puterization of tasks that are too 
small to be done on a mainframe but 
are tedious and time-consuming 
nevertheless. Because they can be 
tailored to individual needs and are 
priced low, personal computers are 
justifiable on a presumption of in- 
creased productivity. 

Microcomputers have made signifi- 
cant changes in three areas. First, 
they can handle such tedious work 
as recalculating spreadsheets. Sec- 
ond, they permit broader use of such 
esoteric tools as graphics. Third, they 
have permanently altered our ideas 
on managing information. Timeshar- 
ing had the same kind of impact 
when it made computers more acces- 
sible in the 1970s. 

Mainframe computers have had 
massive influence despite the fact 
that only a fraction of workers under- 
stand them. But for microcomputers 
to have the same effect, at least half 
of all white-collar workers will even- 
tually have to become familiar with 
them. The personal computer and 
office-automation industries are stak- 
ing their futures on making this 
happen. 

The ostensible issue is price: costs 
have fallen and will continue to fall. 
Nevertheless, personal computers in- 
volve much more than microelec- 
tronics, and many of their com- 
ponents are not dropping in cost. The 
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Quantifying “User-Friendly” 


We can quantify a definition of user-friendly as follows. 
Define F(j,k) as the probability that a user of group j can solve 
problem k of n problems in the set (Qj) in one execution of 
the set of steps SGK) = 50,0), i=1 to n(j,k). The probability 
that the user can perform steps s(j,k) successfully is р(ј,К). 
This probability refers to logical steps rather than keystrokes 
and includes the user correcting input on the basis of system 
feedback (error messages). Finally, define po(j,k) as the prob- 
ability that the user can specify 5(,k) accurately. (A more 
general model would recognize that most problems have 
multiple solutions, and we should average over these. 
However, little but complexity seems to be gained by explicit- 
ly incorporating this now.) Obviously, as n(j,k) increases, руј,А) 
decreases. Then, Fk) = P4, patik). -Puani MJ. 


ра) рә}... pal m p AD 
so that 
Fk) = Paj hiph, KPO, 


Furthermore, we generally will not need the (j,k), so we can 
use Р=Р,. 

Now, define F,(j,k) as the probability that a user in group 
j can solve problem k using the best alternative system in 
terms of elapsed time and cost. Then, the system is user- 
friendly for group j if and only if 


F(j,k) >Е o, K), for all К 


for some prespecified set of F,(j,k). The value of each Fo(j,k) 
depends on the frequency and complexity of the problem. 


For simplicity and with little loss of ;let's assume Each Fj(j,k) reflects expectations; for each generation of 
that system, each F,(j,k) must be at least as large as in the prior 
Standard PC Script Lisa 
Ро= 0.9 Ру = 10 Ру = 0.95 
Task р, Task D, Task P; 

1, "term" 0.995 1. Select item 0.995 1. Select Pro File 0,995 
2. 1 (CR) 0.995 2. Restore form 0.995 2. n 0.995 
3, O (CR) 0.995 3. Select Lisa Term 0.995 
4, 5 (CR) 0.995 4, Tear Off 0.995 
5. F1 0.99 5. Open 0.995 
8. 4 0.995 6. "Assumed" 0.995 
7. 2 0.995 7. Range 0.995 
B. Stocks. txt (CR) 0.99 8, Cut 0.995 
9. Е 0.99 9. Set Aside 0.995 
10. F5 0.98 10. Select Lisa Calc 0.995 
11. | 0.98 11. Tear Off 0,995 
18. F1 0.99 12. Open 0.995 
13. 0 0.995 13. Range 0.995 
14. Y 0.995 14. Paste 0.995 
15. "convert" 0.995 15. Calculate 0.995 
16. ISP (CH) 0.995 16. Range 0.985 
17. Load 0.98 17. Cut 0,995 
18. Retrieve 0,98 18. Set Aside 0.995 
18, Recalculate 0.995 19. Select Lisa Graph 0.995 
20, Graph 0.995 20, Tear Off 0.995 
21, Exit 0.995 21. Open 0.995 
22, Range 0.995 
23. Paste 0.995 
24, Set Aside 0.995 
25, Select Lisa Term 0.995 
26. Erase 0.995 
27. Select Lisa Calc 0.995 
28, Erase 0.995 
29, Select Lisa Graph 0.995 
30. Erase 0.995 

p, = 0.856 p, = 0.990 n, = 0.880 

Е = 0.770 F = 0.990 F = 0.817 


Table 1: Once created, the script approach yields the highest probability of a user completing a task successfully. However, script creation 
is complex and illustrates the difference between systems that are easy to use and those that are easy to learn. (CR), in the Standard 


PC column, designates a carriage retum. 
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generation. Finally, each РУ, k) reflects the reliability, time, 
and cost of alternative solutions. Thus, the range of F,(j,k) 
is probably between, say, 0.2 and 0.99, but users will surely 
be interested in replacement systems as long as F,(j,k) is 
below 0.9. 

We can now assess whether or not a system is user- 
friendly with the following six steps: 


1. Define the target user group j. 

2. Define the set of n problems К to be solved for that group. 

З. For each problem, define the solution S(jk) to be 
supplied by the system. 

4. For each problem, assess the appropriate Р, (ў, К) given 
its complexity and frequency relative to the alternative 
solutions. 

5. For each 54,5), assess the probability pj, k). 

6. Evaluate the set of F(j,k). 

In principle, this methodology can be made operational 
in a controlled experiment, The table on the preceding page 
is an illustration of a standard personal computer 
application: connect to a remote database, retrieve stock 
prices for a fixed portfolio, insert into a spreadsheet to 
evaluate the portfolio values, and then graph the results in 
a pie chart. The user is assumed to be inexperienced and 
the application is assumed to be the product of a skilled 
programmer. Three cases are presented. 

Standard PC employs a terminal package with autodial, 
automatic log-on and macros, and an integrated spreadsheet 
and graphics package (ISP) with a previously created 
spreadsheet. One specially created software package 


(Convert) is assumed to make the necessary format and file 
conversions. 

Script employs a fully integrated software package with 
a macro capability so all the user has to do is specify the 
task and, from a file, restore the specifications of the 
portfolio. 

Lisa employs a variant of the Apple Lisa with three 
stationary pads for terminal, spreadsheet, and graphics 
invocation. One extra step is assumed to make the format 
conversions; in practice, this is not easy. 

Ihave made certain assumptions to simplify the process. 
An upper bound of 0,995 for any p,is assumed, and the 
ather values reflect the subjective assessment of difficulty. 
Two commonly claimed attributes of a Lisa-type 
environment are accepted in setting P, to 0.95 and all p ta 
0.995, The results are instructive, in any case. 

Once created, nothing càn claim to be more user-friendly 
Шап a properly completed exhaustive script. Some of the 
benefits of the Lisa environment are lost because of the 
multiplicity of steps, but with the numbers assumed, it 
receives a slightly higher F score. Slightly clearer prompting 
in the Standard PC approach would eliminate this edge, 
however. 

These examples are intended to help make explicit how 
sensitive user-friendliness is to the application. For а one- 
time task to be done by an experienced user, the script 
approach is unassailable, and the Lisa environment has 


many strengths. The most important point is that no single 
approach dominates. 


price of power supplies, electric 
motors, and precision machine parts 
is partially responsible, but per- 
sonnel—as represented by software, 
documentation, training, and sup- 
port—is the major inflationary cost 
component, 

For the personal computer and of- 
fice-automation industries to achieve 
their goals, systems must be not only 
affordable but also sufficiently user- 
friendly. This is the real challenge, as 
is shown by all the press attention to 
the Apple Lisa, Visicorp Visi On, and 
Microsoft Windows. These products 
attempt to introduce the “desktop” 
metaphor to replace the “spread- 
sheet” metaphor that has propelled 
the industry to this point. Both Apple 
and Visicorp pose an implicit defini- 
tion of user-friendly: 3) minutes (or 
less) of training is required for the 
software to be usefully applied. 


А Paradigm 

Pure technology is abstract and 
sterile. It is of no value until it helps 
solve problems. Users employ word 


processors to communicate, not to 
ogle technology. This suggests the 
following definition of a user-friendly 
system: А user-friendly system helps 
produce accurate solutions in less 
time and at less expense than alter- 
native systems, 

Three important implications of 
this definition need special 
emphasis: 


ethe interface for the nontechnical 
user is only one factor in user-friend- 
liness 

euser-friendliness is relative to both 
the group of users and to the alter- 
native methods; no software can be 
user-friendly across the board 
euser-friendly relates to solutions, 
not to tools 


Together, these three points imply 
that no system can be user-friendly 
except in the context of specific problems 
for specific users. 

Another implication is less ap- 
parent. А system that is easy to learn 
may not be easy to use; every user- 


friendly system faces a trade-off be- 
tween these two goals. Visicalc is 
easy to use but not particularly easy 
to learn. After an application 
becomes routine, ease of use be- 
comes more important than ease of 
learning. Thus, user-friendliness in 
one case may not be user-friendliness 
in another. 

The text box entitled “Quantifying 
"User-Friendly' " (beginning on the 
preceding page) presents an illus- 
trated definition of user-friendliness, 
but ТЇЇ summarize the formal logic 
here. А system is user-friendly if it 
solves problems reliably. (This is an 
admittedly less comprehensive defi- 
nition than the earlier one.) The 
probability of the solution, F, is above 
some (high) threshold. F can be the 
result of three factors: 


Ро — the probability that the 
user will find the set of 
steps to solve the 
problem 

р — the probability that the 
user can successfully ex- 
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Circle 132 on inquiry card. 


Make your spooling network sing 
in six-port harmony. 


Add MultiSpool- the ү 
hardware spooler 

that's truly flexible. 22. 4 
Now, thanks to MultiSpool, ^W. r 
there's no more need to ^ 


five printers simultaneously. Only this 
degree ol flexibility can meet the 
ever-changing port-expansion needs 
of today’s multiuser environment. 
ote, too, that MultiSpool mixes 


buy individual spoolers, no four serial and two Centronics- 
more wasted computer time or а жер» ports. It also 
memory. With its enormous memory- handles X-on, X-off protocols 
sharing power, this dynamic six-port and ОТВ. So, with the unit's 


switching device not only lets you network 
any combination of computers and 
printers; it also provides the spooling 
function within that network. 

Hed by Ко buffer memory, con- 
trolle of memory management j 
firmware, MultiSpoo! th orches- | 
trale up to five computers or 


нү, you can configure 
each port to accommodate either 
a compuler or printer; and you can 
define the discipline of that port. 
Best of all, MultiSpoo! sells for 
just $395.00 - even less if you don't 
need all six ports. And that, we're 
sure, is music to your ears. 


Digital Laboratories Inc. 


600 Pleasant Street, Watertown, MA 02172. (617) 924-1680 


DAISY WHEEL 
PRINTERS 


m 


Praxis 35 portable BYTEWRITER ...................... o5 $495 
Praxis 40 office BYTEWRITER ........... Қа Еа ААА rris Miu 5595 
Model 900 (по keyboard) 900 day warranty 
Serial and parallel input. Tractor and friction feed. 
Interface only - wired and tested for Praxis30,35and 40 .... S165 
for ET-1 | 1 жалына each terra s e. potarpsecrserqesves .. 5195 


BYTEWRITER 


125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1132 


Circle 66 on inquiry card. 


ecute each step 

n — the minimum possible 
number of steps in the 
solution 


Formally, F = Рух р". The require- 
ment of being user-friendly is that F 
be at or above some threshold prob- 
ability value Fy, determined by the 
characteristics of the alternative sys- 


tems. 


The Implications 

The preceding definition has impli- 
cations for software developers. User- 
friendliness becomes a function of P,, 
p, and n. The ideal system has both 
P, and p as close to 1.0 as possible, 
with п as small as possible (at a lower 
bound of 1.0 step). Unfortunately, 
software developers cannot freely 
choose these values. 

Why not? Because P, has to fall as 
n increases, while p generally in- 
creases as each step is made smaller. 
The classic easy-to-learn system 
guides the user through hierarchical 
menus. As long as the user can easily 
identify where to begin, F will be 
very high for problems solved by that 
system. Such a system is inherently 
limited to the problems selected by 
the menu builders. Other types of 
problems may be solved by the sys- 
tem, but if they are not enumerated 
in the menus, their "F score" is like- 
ly to be very low. 

The cost of increasing the number 
of steps is very high, even if p is 0.995 
(an error only once in every 200 at- 
tempts). For example, p" would be 
0.975 for 5 steps, 0.951 for 10 steps, 
0.905 for 20 steps, and 0.818 for 40 
steps. This is where ease of use and 
ease of learning conflict. The user 
progresses from one level of ability to 
another through training and ex- 
perience, and the steps can then be 
reduced but made more complex 
with little decrease in p. À user even- 
tually will consider a system with 
fewer, but natively more complex, 
steps to be more user-friendly. 

The problems a user has change 
from day to day, and a user-friendly 
system must be able to easily accom- 
modate this change. Therefore, the 
fundamental tools must be strong. 

Because people make mistakes, p 
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has an upper limit regardless of the 
computer skills of the user group 
(probably not far above the 0.995 
used in the preceding example). Al- 
though their computer skills cannot 
raise p much beyond a certain level, 
more training may help a user group 
to execute substantially more com- 
plex steps with the same p. 

This is a critical point. Any system 
designed for a mass market can be 
user-friendly only for relatively sim- 
ple problems. If the problems to be 
solved are not simple, it is unlikely 
that any general, mass-market system 
can be user-friendly. Resolving this 
dilemma involves reeducating the 
user group. With better training and 
documentation, software vendors 
can increase the computer sophistica- 
tion of their users (1е., raise р and 
lower n). In so doing, they also can 
increase the scope and complexity of 
problems for which their systems are 
user-friendly. Alternatively, by 
customizing the software to fit 
specific needs, software vendors can 
build user-friendly systems for users 
who have little computer sophisti- 
cation. 

Are integrated systems user- 
friendly? The answer is clearly 
“sometimes.” Let's consider four 
major limitations: 


1. There are limits to spoon-feeding. 
Lisa and Visi On succeed excep- 
tionally well in packaging their 
capabilities in easily recognized, 
highly robust capsules. The effect 
of this is to raise both p and n by 
requiring many steps to do any- 
thing. These systems are user- 
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INTERNATIONAL CORP 


The most advanced industrial grade high-tech, high 
quality, sleek style S-100 bus main frame. 


* Front panel LED display for TIME/DATE and temperature 


of internal system air flow... 


* Heavy duty power supply meeting todays standards for 
multi-user multi-tasking high speed CPU applications... 
¢ А variety of front panels for floppy and winchester 


configuratioins... 


a Synthesized warning volce indicator... 


2100 N. Hwy. 360, Suite 1807, Grand Prairie, Texas 75050, (214) 660-1955, Telex 703033 
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FUTECH 2000 SERIES — 


= ADVANCED INDUSTRIAL GRADE ù 
S.100 MAIN FRAMES | 


friendly in much the same way as 
Tinkertoys. They provide easy-to- 
use building blocks, but you can- 
not create large, stable applications 
with them. This is fine because the 
goal of these systems is to let more 
people use personal computers 
and not necessarily to expand the 
scope of problems that can be 
solved with personal computers. 


. Current technology does a poor 


job of telling the user what to do 
as opposed to how to do it. Lisa 
and Visi On make spreadsheets, 
graphics, word processors, and 
similar tools easier to use. Unfor- 
tunately, they also assume that the 
user knows what data to obtain 
and from where, what transforma- 
tions should be made, what other 
processing is required, and which 
report format or graphics should 
be used. In the real world, the 
user may need more help making 
these choices than using the soft- 
ware. This is the problem "expert 
systems" and artificial intelligence 
seek to address. 


. Much of the day is spent doing 


routine tasks, but it's not neces- 
sarily these tasks that are simpli- 
fied by using integrated systems. 
Lisa and Visi On may simplify 
each step of a task, but the user 
still has to remember, and then ex- 
ecute, each step individually. The 
user would much rather select one 
choice, supply the parameters, 
and then let the computer step 
through the various tasks. The 
popularity of keyboard macro 
packages, such as Pro Key, derives 
from the fact that they let users 


= 


| = 


store their most common key- 
stroke sequences. 

4. Any integrated computer system is 
still but a component of a total 
business system. Merging inte- 
grated applications with existing 
applications likely will prove more 
difficult than many people expect 
because the businesspersoris tasks 
are so varied and the tools 
are so diverse. Meetings, tele- 
phone conversations, correspon- 
dence, publications, memoranda, 
calculation апа dictation 
machines, as well as pencil and 
paper, are used every day; not all 
work can be done at a workstation. 
Moreover, professionals travel and 
go home—and they take their 
work with them. Integrated work- 
stations can create as many prob- 
lems as they solve by providing 
the user with so much power in an 
isolated environment. Lap-sized 
computers will help reduce this 
isolation, however, 


To achieve their stated market 
goals, integrated systems must be 
perceived as user-friendly and cost- 
effective. Without question they 
achieve their integration at double or 
triple the cost of component-oriented 
alternatives, so the burden on user- 
friendliness is extreme. The challenge 
is great. Training, in-person support, 
and customization seem essential, yet 
their price may make these systems 
no longer cost-effective. m 


William J, Raduchel is vice-president of 
development support at McGraw-Hill Inc. (1221 
Avenue of the Americas, New York, NY 10020). 
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A Computer 


in the Doctor's Waiting Room 


An Atari program that offers some of the capabilities of an "expert 
system" for one physician's patients 


For the past year I've kept an in- 
expensive computer in my office 
waiting room for my patients to use. 
The computer, an Atari 400, runs pro- 
grams that impart medical informa- 
tion to the user. Instructions appear 
on the screen so that anyone can use 
the system without any aid from the 
office staff. The three programs I have 
developed answer the medical ques- 
tions most frequently asked by the 
patients in my obstetrical-gyne- 
cological practice. 

One program elicits information 
concerning symptoms of abnormal 
uterine bleeding. According to the 
user responses, it will diagnose the 
seriousness of the condition and will 
recommend what course of action the 
patient should take. 

The other two programs are some- 
what different in nature. One con- 
tains information about birth control 
methads, including the effectiveness, 
advantages, disadvantages, and risks 
of each. The remaining program, 
Drugs in Pregnancy, presented in this 
article, outlines 15 classifications of 
commonly available drugs and their 
effects on the various stages of 
pregnancy. 

Though not meant as a substitute 
for doctor-patient interaction, the pa- 
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George Zucconi, M.D. 
Private Practice 


tients’ use of these programs saves 
time for more complicated questions 
by eliminating basic preliminary 
queries. My patients take readily to 
the computer and have found the 
programs to be helpful For one 
thing, using the computer avoids any 
feelings of embarrassment when in- 
quiring about intimate matters. Fur- 
thermore, the computer is tireless 
and never scoffs at seemingly dumb 
questions. Even computerphobes 
overcome their hesitancy after watch- 
ing someone else use the machine. In 
fact, it's unusual to see the computer 
sitting idly when anyone is in the 
waiting room. 


The Genie in the Lamp 

The educational use of computers 
promises to open up the possibilities 
for conveying information to others. 
With the proliferation of small, in- 
expensive computers, many more 
people will be able to afford these in- 
struments and experiment with 
devising new applications for them. 
No longer the exclusive tool of the 
few, the pawer of the computer has 
been released like the genie from the 
lamp, waiting to grant us whatever 
wishes we command. In order to ef- 
fectively develop the powers of the 


microcomputer “genie,” a concerted 
effort and sharing of knowledge are 
necessary, 

The beauty of putting so many 
people in touch with computers is 
that by merely increasing the number 
of users, we will attain a “critical 
mass” wherein a breakthrough in 
learning is inevitable. Each new 
kernel of knowledge leads to another, 
building on the impetus of the pre- 
vious one, all multiplying exponen- 
tially and cascading in а chain 
reaction. 

This concept has long been the 
tradition in the medical profession. 
Scientific progress would be non- 
existent without the dissemination of 
discoveries and information. Follow- 
ing in this tradition, I would like to 
share some efforts Т have made 
toward devising medical applications 
for this versatile tool. I've provided 
the BASIC listing of the Drugs in 
Pregnancy program so that interested 
readers can use it or learn from its 
construction (see listing 1). 


When the Doctor’s Not In 
You may not be anxious to expose 
a valuable computer to inexperienced 
hands or to children’s sticky fingers. 
However, even if you do not give 
Text continued on page 116 


Listing 1: The source code for Drugs in Pregnancy, a program written in Atari BASIC that explains the effects of various types of commonly 
available drugs on pregnancy. 


1088 REM INTRODUCTION 

1818 CLR :DIM K*(1» 

1826 GRAPHICS 2+15:РОКЕ 77,86 

1825 SETCOLOR 2,4,@:SETCOLOR 4,7,0 
1838 ? 84:7? Hó;" please feel free" 


1048 ? 46:7 #6;" to come over" 

1950 ? Wht? S63" and see what" 

1068 ? #6:? Наг" this computer" 

1878 ? Wó:? #6; " can do" 

1888 FOR J=1 TO 1000:ІЕ PEEK{53279)=6 THEM 3990 
1898 NEXT J 


1188 GRAPHICS 2 

1105 SETCOLOR 4,7,@:SETCOLOR 2,3,2 
1118 ? #6; " YOU САМ ASK" 

1120 ? 86:? Hó;" THE COMPUTER" 


1130 ? W6:? Hó;" ABOUT THE" 
1148 ? №6:? #4;" EFFECTS OF DRUGS" 
1145 ? #637 H6;" IN PREGNANCY“ 


1158 PRINT " PRESS YELLOW «START» PANEL BELOW” 

1152 PRINT "RED LIGHT ON RIGHT SIDE OF KEYBOARD" 

1154 PRINT * TO ASK ABOUT DRUGS AND PREGNANCY * 

1140 FOR J=i TO 2000:1Е РЕЕКС53279)=6 THEN 3998 

1178 NEXT J:GOTO 1810 

2888 REM SUBROUTIHES 

2120 PRINT :PRINT 

2122 PRINT " ENTER NUMBER OF TOPIC" 

2123 PRINT * Your Choice is "; 

2138 FOR J=l ТО 3806 

2148 IF РЕЕК(744;-31 THEN POKE ?744,255:K$2"1" PRINT K$:RETURN 

2158 IF PEEK(74á4»»x30 THEN POKE 764,255:K$z"2":PRINT K$1RETURN 

2168 IF PEEK(764»226 THEN POKE 7464,255:K$2z"3":1PRINT КФ: RETURN 

2170 IF PEEK(7445=24 THEN POKE 764,255:K$z"4":PRINT K$:RETURN 

2172 IF PEEK(764»0229 THEN POKE ?64,29551:1K$-"5"iPRINT K$:RETURN 

2188 NEXT J:GOTO 1818 

2228 IF (ASC(K$24«49» OR (А5С‹КФ) >50) THEN PRINT " USE NUMBERS 1 ТО 2 "1K$z"'N"1PR 
INT :RETURN 

2230 IF (А5С‹КФ) C495 OR (ASCCK$25»51) THEN PRINT " USE NUMBERS 1 ТО 3 ":KS="N":PR 
INT ; RETURN 

2248 IF (ASCCKS$)<49) OR (а5С(К%)>52) THEN PRINT " USE NUMBERS ! TO 4 ":kK$£a"N":PR 
INT :RETURN 

2258 IF (А5С<КФ) <49) OR (А5С‹КФ) 553) THEN PRINT " USE NUMBERS 1 TO 5 "(IK$-"N" :PR 
INT :RETURN 

2288 RETURN 

2298 PRINT :PRINT :PRINT " ENTER C TO MAKE А CHOICE" 

2292 PRINT " ENTER R TO RETURN TO THE PREVIDUS* 

2294 PRINT " LIST TO MAKE ANOTHER CHÜICE" 

2380 PRINT " ENTER Q TO QUIT "; 

2326 FOR J»1 TO 38868 

2338 IF PEEKS 764)=48 THEN POKE 7464,255:K$z"R';PRINT K$:1PRINT :RETURN 

2348 IF РЕЕК‹ 764) =18 THEN POKE 764,255:K$x"'C* PRINT K$:RETURN 

2345 IF РЕЕК(764)-37 THEN POKE 764, 255: КФ= "М" :РКІМТ K$:RETURN 

2358 IF РЕЕКС 764) =*47 THEN POKE 744, 255 :60Тт0 1918 

2368 NEXT Ј 

2378 GOTO 1810 

3808 REM ORUG LIST " 

3010 GRAPHICS B:SETCOLOR 2,9,4 

3828 PRINT :PRINT * Copyright 1983 G.R, ¿Zucconi M.D." PRINT 

3838 PRINT * ANY DRUG SHOULD BE AVOIDED" 

3832 PRINT " DURING PREGNANCY UNLESS ABSOLUTE-" 

3834 PRINT " LY NECESSARY. YOU CAN SEE WHAT" 
3036 PRINT " EFFECT EACH DRUG HAS BY CHOOSING" 
3838 PRINT “ ONE FROM THE LIST.":PRINT 

3898 PRINT " 1. ALCOHOL” 

3180 PRINT " 2. EPILEPTIC OR SEIZURE DRUGS" 
3118 PRINT " 3. BLOOD THINNERS" 

3128 PRINT * 4. LITHIUM" 

3138 PRINT " 5. HORMONES AND BC PILLS* 

3131 PRINT :PRINT * FOR MORE DRUGS, ENTER М” 
3132 GOSUB 229B:IF KS="R° THEN 3080 

3133 IF K$x"M" THEN 3148 


134 GOSUB 2128:GOSUB 2258 
PE PE ND. «и Listing 1 continued on page ПО 
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Your Key To Listing 1 continued: 
Microcomputer Software! 3140 IF K$="N" THEN 3800 
3150 ON UVALCK$2 GOSUB 3390,3500,3640,3740,3840 
3150 PRINT *)°* PRINT :SETCOLOR 2,3,2:SETCOLOR 4,11,4 
3170 PRINT " DRUG LIST CONTINUED" :PRINT 


3188 PRINT " 1. ANTIBIOTICS" 

3198 PRINT " 2. ANESTHETICS" 

3200 PRINT " З, DRUGS FOR NAUSEA" 

3210 PRINT * 4. TRANGUILIZERS, SEDATIVES" 
3220 PRINT " 5. ASPIRIN" 


3238 PRINT :PRINT " FOR MORE DRUGS, ENTER M" 

3240 GOSUB 2290:ІҒ K$2"R" THEN 3008 

3258 IF K$="M" THEN 3280 

32468 GOSUB 2120:G0SUB 2250 

3278 IF K$2"N" THEN 3140 

3275 ON UAL(K$) GOSUB 3960,4080,4190,4330,4440 

3288 PRINT *3":PRINT :SETCOLOR 2,6,2:SETCOLOR 4,15,6 


3298 PRINT " DRUG LIST CONTINUED" 1PRINT 
3368 PRINT " 1. DRUGS TO BE AVOIDED NEAR" 
3382 PRINT " THE END OF PREGNANCY" 
3384 PRINT " 2. SMOKING" 
| 3318 PRINT " 3. X-RAYS" 
ore 3328 PRINT " 4. FACTORS KNOWN TO CAUSE" 


3338 PRINT " DEFORMITIES IN THE FETUS“ 


3335 PRINT " 383. STREET DRUGS" 
SO W 3398 PRINT :PRINT “ THIS IS THE END OF THE ORUG LIST” 
3358 GOSUB 2298:1F K$="R" THEN 3160 
for more | s 
3375 ON VALCK$»? GOSUB 4590,4698,4828,49450,51508 


3368 GOSUB 2126:GOSUB 2250 
жы | 3388 REM 
computers | 5 Sess 
3488 PRINT ALCOHOL "s:PRINT :PRINT 


3418 PRINT RISK OF MALFORMATION INCREASES" 
an more 34280 PRINT WITH THE AVERAGE DAILY INTAKE." :PRINT : PRINT 
ERN P 3430 PRINT THERE 18 ONE CHANCE IN TEN OF А" 


3448 PRINT 
3458 PRINT 
34469 PRINT 


DEFORMITY IF YOU HABITUALLY НАМЕ” 

MORE THAN ONE OR TWO DRINKS РЕВ" 

DAY FOR MOST OF THE PREGNANCY.":PRINT i1PRINT 
3476 PRINT * HEAVY DRINKERS HAVE ONE CHANCE IN" 

Remind Sabe m e a 34884 PRINT * FOUR OF HAVING А DEFORMED BABY," 


Whatever your software needs, all . 
microcomputers, including IBM 3498 GOSUB cere itr КФ=" К" THEN 3008 


you need to know is Westico. We 
have hundreds of business and 


PC. P/M- i 3588 PRINT “}*:PRINT 
rdg oni e A i il 3518 PRINT EPILEPTIC OR SEIZURE DRUGS “:PRINT 


3520 PRINT THERE IS А 2 TO 3 PER CENT RISK“ 
DIA ніне HUS в 3538 PRINT " OF MALFORMATION IN WOMEN TAKING" 
you smiling. Waele helps you get 3558 PRINT * PHENOBARBITAL,AND BARBITURATES IN" 
и tr 3548 PRINT “ GENERAL,HAVE BEEN USED FOR A LONG" 

Find out more with our new 3578 PRINT TIME, AND IT SEEMS UNLIKELY THAT" 
кок Deua айол 3588 PRINT * THEY HAVE ANY IMPORTANT EFFECT." :PRINT 
all our programs help you select 3590 PRINT DILANTIN HAS А LOWER RISK THON“ 
the correct software to fit your needs. 3688 PRINT = TRIDIONE AND PARADIONE.":PRINT 
intrat mora it: dier, 3618 PRINT * THE RISKS OF THE NEWER DRUGS LIKE* 
3620 PRINT TEGRETOL AND DEPAKENE ARE ШЫҚМОЫМ." 
3638 GOSUB 2290:I1F K$x"R" THEN 3008 
3640 PRINT "2":PRINT 


Е 

; 3658 PRINT 
g O Rush me the brand new Westico 
д software directory. 3660 PRINT 


P = Order Your Copy Today = q 


BLOOD THINNERS “PRINT 
COUMARIN SHOULD NOT BE USED IN* 


3678 PRINT * PREGNANCY. IT CAN CAUSE FETAL AB-" 
— 3688 PRINT “ NORMALITIES EVEN LATE IN THE РВЕ-* 
т 3698 PRINT " GNANCY. ІТ CAN ALSO CAUSE BLEED-" 
i 3708 PRINT " ING IN THE FETUS AND THE NEWBORN.” :PRINT 
в Address 3718 PRINT " IF AN ANTICOAGULANT IS NEEDED, THE" 
8 Ciy. | Эмме — Zip 3728 PRINT " DRUG OF CHOICE 1S HEPARIN.” 
М 3730 GOSUB 2298:1F K$-'"R* THEN 3880 


П 3748 PRINT "2":PRINT 
i ар 3758 PRINT " LITHIUM *:PRINT :PRINT 
в U = ] 3768 PRINT * THE EVIDENCE CURRENTLY AVAILABLE" 
қ WEST 3778 PRINT “ SUGGESTS THAT LITHIUM IS PROBABLY" 
Е The Software Express Service" ioe A = ГА CAUSE akc "WR mirrteu ue di 

PRINT " THE EVIDEN IS SUFFICIENT TO" 
mb coc ы r 3886 PRINT " JUSTIFY AVOIDING LITHIUM DURING" 
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Do you want to spend your time as intelligently as you spend your money? The decision 
may be yours, but your concerns are ours. We know you don t want to spend more time 
learning business software than you do using it. So we provide the productivity tools you 
can bank onto INVEST IN YOURSELF, time and time again. 

It's no wonder over 50% of ош business comes from repeat customers and referrals, 
For quality seminars, videotapes, books and software, you can count on SoftwareBanc 
for a guaranteed return on your investment. 


$ SEMINARS 
Asa full service organization, we provide fine professional training. Adam B. Green, 
well known dBASE [I educator, uses a custom video presentation to highlight these 
invaluable lectures. $200/day 


dBASE П Fundamentals Problem Solving with 1-2-3 

dBASE [1-Programming Exploring UNIX 

Advanced dBASE 0 Techniques 

Atlanta *Boston/Waltham Toronto 

May 14-18 June 18-21 July 9-13 
New York Costa Mesa/Orange County 
August 13-17 September 17-21 

* In cooperation with Bentley College, Waltham, МА 


Leam the basics of dBASE II n three hours with this professionally produced 
training package. We рте you everything you need to reproduce Adam B. Green's 
popular dBASE П seminar in your own home or office. You receive everything but 
the lunch! 


dBASE II Demo $ 25.00 
dBASE П Fundamentals(VHSorBETA) — $295.00 
dBASE П Fundamentals (U-MATIC) $395.00 


SoftwareBanc 


661 Massachusetts Avenue, Arlington, MA 02174 
Circle 353 on inquiry card. 


D 
РА ! 
y AdamB. Green, Chairman, SoftwareBanc. В | 
Mr s ы eU г ай 
F. PS 


ONEY - 


$ BOOKS 


Built on years of practical experience in testing, supporting and teaching dBASE 
П, we take pride m offering you our accumulated knowledge. Interest adds up with 


new tips and techniques never before published! 
dBASE II User's Guide $29.00 
Advanced dBASE П User's Guide $29.00 
Report Writing in dBASE Л $15.95 
101 Questions in dBASE II Soon 
$ SOFTWARE 


As an authorized dealer of every product we sell, you are assured of expert 
technical support, knowledgeable salespeople and fast, dependable service with a 
smile! 


dBASE ll with free dBASE П User’sGuide $439 


WordStar $269 
1-2-3 with free 123 Trans $399 
(Available at SoftwareBanc Seminars) 


Take stock in SoftwareBanc! Call or write for the free catalogs which 
include our complete product line, seminar curriculum and unique 
services. 


At SoftwareBanc, a wise investor is our best customer. 


То order, call (800) 451-2502 or (617) 641-1241 in Mass. Hours are 
9 a.m. - 8 p.m. EST Monday - Friday and 9 a.m. - 5 p.m. EST on 
Saturday. 

Payment may be made by: MC/VISA, MO, check or COD. Terms available to qualified 
customers, MA residents add 5% aales tax. Add $5 for S&H. Prices subject to change 
without notice. Dealer inquiries invited. Ask about our Discount Savings Plan. 

dBASE И в a registered trademark of Ashton-Tate 

1-2-3is a registered trademark of Lotus Development Corp. 

WordStar is a registered trademark of MicroPro 

UNIX is a registered trademark of Bell Laboratories 


(800)-451-2502 
(617)641-1241 inMA 
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What are the adverse effects of | 
compound? 


Wouldnt it be great if you could 
use your IBM* PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner. 
upstate? Or from your broker. down 
the street? 

It's possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou- 
sands of miles away. 


zm 


Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 12007“ allow you to com- 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Hayes Smartmodems 
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Gary: The ees for next week's 
auction are as follows... 


also dial, answer and disconnect 
calls. Automatically. And without 
going through the telephone receiver, 
making them far superior to acoustic 
cas modems. 

oose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis- 
sion speeds. 


Sold 1000 shares at 33 for net profit | 
of 6000. Richard. 


simple steps required to create. send. 
receive, display, list, name and re- 
name files. It even receives data 
completely unattended—especially 
helpful when you're sending work 
from home to the office, or vice versa. 

If you need it, there's always "help: 
This feature explains prompts, mes- 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, it is. Case in 
point. Before you communicate with 
another system. you need to "set up" 
your computer to match the way the 


Both work with rotary dials, remote system transmits data. With 

Touch-Tone® and key-set Smartcom II, you do this only once. 

systems; connect to most time- After that, parameters for 25 differ- 

| s ring systems; and feature ent remote systems are stored in a 
an audio speaker directory on Smartcom II. 
Smartmodem 1200B™ is also avail- Calling or answering a system listed 

able as a plug-in board. Developed in the directory requires just a few 
specifically for the PC, it quick keystrokes. 
comes packaged with Hayes’ ‚  Youcanstore 
own communications soft- I+ a fas lengthy log-on 
ware, Smartcom Г“ sequences the 


Smartcom II. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 


same way. Press one 
key, and Smartcom II automatically 
connects you to a utility or informa- 
tion service. 


Smartmodem 300, 1200, and 12008 are FCC approved in 
the 0.5. and DOC approved in Canada. 


Smartrmodem 12008. (Includes telephone cable. 
No serial card or separate power source ts needed.) 


Smartcorm И communications software. 


NOTE: Smartmodem 12008 may also be installed in 

the [BM Personal Compuler XT or the Expaasion Unit. 
In those units, another board installed in the clot to 

the immediate right of tbe Smartmodem 1200B may not 

clear the modem: also. the brackeis mag not Bit properly. 

If this occurs, the slot to the right of the modem sboul 

be left empty. 


And, in addition to the IBM PC, 
Smartcom 1] is also available for 
the IBM Personal Computer XT, 
COMPAQ Portable, Corona Por- 
table PC, Columbia MPC, DEC 
Rainbow 100, Xerox 820-П, and 
Kaypro II personal computers* 

Backed by the experience and 
reputation of Hayes. A solid 
leader ín the microcomputer in- 
dustry. Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer 

So see him today. Break out of 
isolation. Get a telephone for your 
Personal Computer From Hayes. 

Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd., 
Norcross, GA 30092. 404/441-1617. 


Sauutrsocdem 100, Snrartmodem 1200, Smartmodem 12008 and 
Smartcom Ц are trademarks of Hayes Mecrocomputer Products. Inc. 
"Trademarks of tavematona Prunes: Machines С! 


Corpor, Touch Tone ts a registered 
service mark of ‘American Telephone and Telegraph. ОМ Hayes 
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Listing 1 continued: 

3818 PRINT “ THE FIRST THREE MONTHS ОҒ THE" 
3820 PRINT * PREGNANCY," 

3830 GOSUB 2298:1F K$z"R" THEN 3000 

38480 PRINT ")5* 

3858 PRINT " HORMONES AND BC PILLS ':PRINT {РАМТ 
38680 PRINT " THE SMALL AMOUNTS OF  PROGESTOGEN* 
3878 PRINT " IN BIRTH CONTROL PILLS ARE NOT" 
3888 PRINT * LIKELY TO CAUSE MALFORMATIONS." PRINT 
3898 PRINT " STUDIES НАМЕ BEEN CONTRADICTORY” 
3900 PRINT " AND CONFUSING,BUT IF THERE IS ANY" 
3918 PRINT * RISK, IT MUST BE SMALL." PRINT 
39280 PRINT " EXPDSURE TO DIETHYLSTILBESTEROL" 
3938 PRINT " САМ CAUSE CANCER OF THE VAGINA IN" 
3940 PRINT " FEMALE OFFSPRING." 

3950 GOSUB 2290:IF K#="R“ THEN 3000 

3960 PRINT ">" 

39780 PRINT " ANTIBIOTICS *:PRINT 

3988 PRINT " ALMOST ALL DRUGS USED TO TREAT" 
3998 PRINT " INFECTIONS ARE SAFE IN PREGNANCY." :PRINT 
4800 PRINT " DRUGS CONTAINING TRIMETHOPRIM AND" 
4818 PRINT " PYRIMETHAMINE MAY CAUSE MALFORMA-" 
4028 PRINT * TIONS.BRAND NAMES FOR THESE ORUGS" 
4038 PRINT " ARE: BACTRIM, SEPTRA,  PROLOPRIM,"* 
4048 PRINT “ TRIMPLEX AND DARAPRIM,.":PRINT 

40580 PRINT * TETRACYCLINE CAN CAUSE STAINING" 
4068 PRINT " OF TEETH, AND SHOULD BE AVOIDED." 
4078 GOSUB 2298:1F K$x"R" THEN 3148 

4888 PRINT "> * 

4098 PRINT * ANESTHETICS ";PRINT :iPRINT 
4188 PRINT " ANESTHETICS FOR SURGERY OR DENTAL" 
4118 PRINT " WORK DO NOT INCREASE THE RISK FOR" 
4128 PRINT " HAVING A DEFORMED INFANT ." : PRINT 
4130 PRINT " WOMEN WHO WORK IN THE OPERATING" 
4148 PRINT * ROOM OR ARE EXPOSED TO GAS ANES-" 
4158 PRINT “ THETICS,ESPECIALLY NITROUS OXIDE," 
4140 PRINT " OVER A LONG PERIOD OF TIME, ARE’ 
4170 PRINT " AT INCREASED RISK FOR ABORTION.” 
4188 GOSUB 2298:1F K$-'"R" THEN 3148 

4198 PRINT "3° 

4208 PRINT " DRUGS FOR NAUSEA ":PRINT 
4210 PRINT * MANY STUDIES  INVOLUING МАМУ HUN-" 
4220 PRINT " DREDS OF WOMEN HAVE FAILED ТО" 
4238 PRINT * SHOW AN INCREASED INCIDENCE ОҒ" 
4248 PRINT " MALFORMATIONS. * : PRINT 

4250 PRINT " IN SPITE OF OVERWHELMING SCIENTI-* 
4260 PRINT " FIC EVIDENCE AND 27 YEARS OF USE," 
4278 PRINT " А RECENT COURT JUDGEMENT HAS CAuU-" 
4280 PRINT “ SEO PUBLIC ALARM OVER THE SAFETY" 
4290 PRINT " OF THE MOST EFFECTIVE OF THESE" 
4386 PRINT " DRUGS ІМ PREGNANCY,  BENDECTIN," 
4318 PRINT ° AND ITS MANUFACTURE HAS BEEN" 
4315 PRINT “ DISCONTINUED." 

4320 GOSUB 229811F K$x"R* THEN 31458 

4338 PRINT *25* 

4348 PRINT “ TRANQUILIZERS, SEDATIVES ":PRINT sPRINT 
4358 PRINT “ TWO MAIN STUDIES HAVE PRODUCED" 
4368 PRINT * CONFLICTING RESULTS, BUT RISK, IF" 
4378 PRINT “ IT EXISTS, 1$ SMALL." :PRINT 

4380 PRINT " THE SAME THING САМ BE SAIO ABOUT” 
4398 PRINT * MOOD ELEVATORS OR ANTIDEPRESSANTS," 
4395 PRINT " WITH THE EXCEPTION OF LITHIUM." PRINT 
4488 PRINT " BARBITURATES HAVE BEEN IN USE FOR" 
4419 PRINT * А LONG TIME AND ARE CONSIDERED“ 
4420 PRINT * SAFE DURING PREGNANCY . " 

4438 GOSUB 2290:1Е K$2"R" THEN 3160 

4448 PRINT *}" 

4458 PRINT " ASPIRIN ":PRINT 

4468 PRINT " THERE IS NO ASSOCIATION BETWEEN” 
4478 PRINT " ASPIRIN AND MALFORHMATIONS.*":PRINT 
4488 PRINT " HOUEUER,ASPIRIN SHOULD BE AVOIDED" 
4499 PRINT " AFTER THE FIRST THREE MONTHS ОҒ" 
4560 PRINT “ PREGNANCY BECAUSE IT САМ  CAUSE* 
4518 PRINT * THE PREGNANCY TO BE PROLONGED IF” 
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The p-System 
Improvement 
You've Been 
Waiting Гог... 


A Lower Price! 


Compatible with the IBM PC, XT, 
Corona, Columbia, Compaq, Colby, 
Eagle, Hyperion and Texas 
instruments’ Professional 


We've taken $245 off the price of the МС! p- 
System, the newest, fastest and most complete 
p-System for the ІВМ PC and compatibles. For 
only $595 the NCI p-System offers far more 
features than the comparably-pnced version 
marketed by ІВМ. It uses the latest 
implementation and has been recognized by 
major software developers and reviewers as 
being the best version available. " 

The NCI p-Sysiem runs up to five times faster 
than IBM'S and is the only p-System that leis 
you move files from PC DOS to the p-System 
and vice versa. You also get many exclusive 
utilities and the widest range of hardware 
support and compatibility. Only the NC! p- 
System includes technical support and new, 
easy-In-raferenee. documentation. 

Special discounts are available for users who 
have already purchased the /BM version and 
want to upgrade to the NCI p-System. For full 
details cap this coupon and send it ta: 


Ste. 110-3700 Gilmore Way 
Burnaby, B.C. Canada V5G 4M1 
Phone (604) 430-3466 


Г)! want to know more about МС/5 p-System 
D { own an ІВМ version 
П Please send me dealer information 


and revibvis акайды from ACL The p.Sysiém 5 à 


trademark of бой Tech hücrosysiams, Inc. ВМ PC and ХТ are 
fates of eie idend | 
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4520 
4530 
4540 
4550 
4560 
4570 
4598 
4688 
4618 
4620 
46380 
4448 
4650 
4669 
4678 
4675 
4688 
4698 
47808 
4718 
4728 
4738 
4748 
4758 
3768 
4778 
4788 
4778 
4888 
4810 
4828 
48368 
4848 
4858 
4868 
4878 
4898 
4998 
4919 
4928 
4938 
4948 
4958 
49 68 
4970 
4988 
4998 
28088 
9818 
5028 
5830 
5040 
5850 
58 48 
9078 
5889 
5078 
5100 
3148 
9158 
5160 
5170 
5188 
5190 
5288 
5210 
5228 
9238 
5248 
5250 
9268 
3270 
9288 
5298 
53080 


PRINT " TAKEN IN HIGH DOSES." tPRINT 

PRINT " ASPIRIN МАТ ALSO PROLONG LABOR," 
PRINT " AND IF TAKEN WITHIN ONE WEEK ОҒ" 
PRINT " DELIVERY, CAN CAUSE BLEEDING PROB-" 
PRINT " LEMS IN THE MOTHER &NO INFANT.” 
GOSUB 2290:1F K$-"R" THEN 3168 

PRINT "9" 

PRINT “ DRUGS TO BE AVOIDED З 
PRINT " NEAR THE END OF PREGNANCY ":PRINT :PRINT 
PRINT “ SULFA DRUGS AND ASPIRIN CAN LEAD" 
PRINT " ТО JAUNDICE IN THE NEWBORN." :РКІМТ 
PRINT * THE FOLLOWING DRUGS САМ LEAD TO" 
PRINT " RUPTURE OF THE BABYS RED BLOOD" 
PRINT * CELLS CAUSING ANEMIA: DRUGS FOR" 
PRINT * MALARIA, PHENACETIN (APC), SULFA" 
PRINT * АМО NITROFURANTOIN." 

GOSUB 2298:1F K$z"R" THEN 3286 

PRINT "3" 

PRINT " SMOKING  ":PRINT 

PRINT " SMOKING IS KNOWN TO ВЕ A POSSIBLE’ 
PRINT " CAUSE OF PREMATURITY, AND IT MAY" 
PRINT * ALSO INCREASE THE RISK OF SPONTA-" 
PRINT “ NEOUS ABORTION." :PRINT 

PRINT “ CHEWING TOBACCO AND NICOTINE CHEW-" 
PRINT " ING GUM SHOULD NOT BE USED DURING" 
PRINT " PREGNANCY , * :PRINT 

PRINT " CUTTING BACK ON THE NUMBER OF CI-" 
PRINT " GARETTES SMOKED WILL HELP, IF YOU" 
PRINT " CANNOT STOP ALTOGETHER." 

GOSUB 2290:1F K$="R" THEN 3288 

PRINT "2" 

PRINT * X-RAYS  "':iPRINT іРКІМТ 
PRINT " THE AMOUNT OF RADIATION ABSORBED" 
PRINT " FROM CHEST OR DENTAL X-RAYS IS" 
PRINT * TOO SMALL TO HAVE ANY EFFECT ОМ" 
PRINT " FETAL DEVELOPMENT. EVEN X-RAYS TO" 
PRINT * THE PELVIS IN EARLY PREGNANCY DO" 
PRINT “ NOT PRODUCE ENOUGH RADIATION TO" 
PRINT " CAUSE ANY MALFORMATION." :PRINT 
PRINT * DURING PREGNANCY, HOWEVER, A LEAD" 
PRINT " SHIELD OR APRON SHOULD BE USED AS" 
PRINT * А PRECAUTION." 

GOSUB 2298:1F K$-2"R" THEN 3290 

PRINT 42" 

PRINT " FACTORS KNOWN TO CAUSE “ 
PRINT ° DEFORMITIES IN THE FETUS *:PRINT 
PRINT " MORE THAN 654 ОҒ MALFORMATIONS" 
PRINT " HAVE UNKNOWN CAUSES, BUT PROBABLY" 
PRINT " MOST HAVE MULTIPLE CAUSES, ONLY" 
PRINT “ 184 OF WHICH MAY BE ATTRIBUTED ТО" 
PRINT " DRUGS. THE OTHER 25% ARE DUE ТО" 
PRINT * CHROMOSOME OR GENETIC  PROBLEMS.":PRINT 
PRINT “ EVEN THALIDOMIDE PRODUCES DEFECTS" 
PRINT " IN LESS THAN 25% OF EXPOSED OFF-" 
PRINT " SPRING,":PRINT 

PRINT " CYTOTOXIC DRUGS USED FOR CANCER" 
PRINT “ TREATMENT ARE THE OTHER CLASS ОҒ" 
PRINT " DRUGS THAT CAUSE MALFORMATIONS." 
GOSUB 2298:1F K$="R* THEN 3286 

PRINT "2" 

PRINT " STREET DRUGS * :РКІМТ 
PRINT " PREMATURITY AND LOW BIRTH WEIGHT" 
PRINT " ARE COMMON AND INFANT MORTALTIY® 
PRINT " IS INCREASED WITH USE OF HEROIN,* :PRINT 
PRINT " WETHORAWAL EFFECTS AFTER DELIVERY” 
PRINT " OR EVEN WHILE IN UTERO CAN CAUSE" 
PRINT “ FETAL DISTRESS AND DEATH." : PRINT 
PRINT " NONE ОР THE COMMON STREET DRUGS," 
PRINT * INCLUDING MARIJUANA, ARE KOUN TO" 
PRINT “ CAUSE ANY FETAL MALFORMATIGNS." 
GOSUB 22980:IF K$-"R* THEN 3288 

PRINT :PRINT * YOU НАМЕ REACHED THE END " 
PRINT " OF THE PROGRAM “ 

GOSUB 2290:ІҒ K$-"R" THEN 3280 

GDTO 1918 


C ongratulations! You not only 
have a powerful new operating 
system in Apple's' ProDOS, you can 
now get an incredibly versatile 
Clock/Calendar card to use with it. 
PROCLOCK™ 


PROCLOCK is the first 
Clock/Calendar designed for 
ProDOS-based systems as well as 
other Apples running DOS 3.3, 
CP/M**, Pascal, Applesoft*, and 
BASIC. 

What's more, PROCLOCK fully 
emulates Superclock II, 
Thunderclock Plus and Apple 
Clock*. So programs written for 
these products can be used without 
any modification. 

Of course, PROCLOCK will time- 
and date-coding files. And consider 
haw much money you could save 
by timing your modem to transmit 
when the phone rates are cheapest. 
You can even use PROCLOCK as 
part of an automatic appliance 
control system. 

Plus, PROCLOCK's powerful inter- 
rupt capabilities are invaluable to 
programmers working with time- 
sensitive routines and multi-tasking. 
It can generate interrupts at inter- 
vals of 1 millisecond, 1 second, 1 


Circle 314 on Inquiry card. 


minute, 1 hour, or any combination 
of those. And all interrupts are 
software-controlled and handled 
through PROCLOCK's on-board PIA. 

Speaking of software, you also get 
a diskette full of sample programs, 
utilities and applications like our 
Time-Clock II job/time logging 
program. 

PROCLOCK even includes one 
feature we don't expect anyone to 
take advantage of—a 10-уеаг lithium 
battery that keeps the clock running 
even if your computer is left off for 
long periods of time. 

But just try to keep away from 
your Ápple long enough to put that 
to the test! With PROCLOCK, you'll 
have a whole new world of applica- 
tions to explore. And plenty of time 
to explore it. Because PROCLOCK is 
a reliable, well-built piece of hard- 
ware. So well-built, it's backed by a 
five-year warranty. 

Ask your dealer about PRO- 
CLOCK. It's perfect timing for Pro- 
DOS users! 

Another practical product from 
Practica] Peripherals—makers of 
MICROBUFFER™ PRINTERFACE'" 
GRAPHICARD™, and SERIALL™ 


PRACTICAL 
= PERIPHERALS 


31245 La Baya Drive, Westlake Village, CA 91362 
(818) 991-8200 « TWX 910-336-5431 


*"ProDOS, Apple, Applesoft and Apple Clock are registered 
irademarks of Apple Computers. Inc. ““СР/М is a registered 
lrademark of Digilal Research, [nc 
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Téxt continued from page 108: 

your patients access to the computer, 
you may find this type of program 
useful in another way; it can be used 
by your staff to answer questions 
posed by patients. 

Letting a nurse or receptionist han- 
dle simple medical questions is a 
common practice, but the aptness 
and correctness of the response may 
vary considerably depending on the 
training and experience of the person 
answering the questions. А. program 
such as listing 1, used by the office 
staff to answer patient queries, can, 
in effect, make use of the expert 
knowledge and judgment of aphysi- 
cian, even in his or her absence. 

In essence, the program and not 
the staff person supplies the answers. 
Through the program, the logic and 
rules of the expert applied to the base 
of medical knowledge contro] the 
response to the questions. The pa- 
tients receive the answers you would 
have given, just as if you were speak- 
ing to them directly. Full diagnostic 
programs for large computers are 
already in operation in some medical 
centers, These programs, known as 
“expert” systems, function in much 
the same way. By interrogating for 
signs and symptoms and acting on 
these with rules devised by profes- 
sionals, the systems arrive at the most 


likely diagnoses. 


Adaptability to Other Computers 

The Drugs in Pregnancy program 
was written in Atari BASIC and re- 
quires less than 13K bytes of 
memory. I chose the Atari because of 
its inexpensive price and rugged con- 
struction, and because it could be 
used without difficulty by anyone in 
the waiting room. The program can 
be easily rewritten in versions of 
BASIC for other computers. Instruc- 
tions helpful for such conversions are 
given in the next section of this 
article, 

The program structure is not 
limited to any particular field or topic. 
By changing the wording of the 
choices and the responses, you can 
change the topic to heart disease, ex- 
ercise physiology, or any other area. 
By retaining its structure, the pro- 
gram will continue to operate as 
before, adapted to the new subject. 
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Converting an Atari Program 

If you are converting this program 
for use on a computer other than the 
Atari, you need to change or elirni- 
nate some of the Atari-specific state- 
ments and commands. These are 
mostly graphic commands and sym- 
bols that differ from those of other 
computers. In the program listed, 
they serve to change the colors of the 
background and the borders of the 
screen display. You could delete all 
the graphic statement lines in the pro 
gram, and it would still convey the 
information. 


| chose the Atari 
because of its 
inexpensive price and 
rugged construction. 


In designing this program, I de- 
voted particular attention to making 
it user-proof. Envisioning the user 
as someone with no previous ех- 
perience in operating a computer, 
and considering the environment for 
the program's intended use, I at- 
tempted to make it as difficult as 
possible to crash the program. The 
program had to continue operation, 
or right itself, if the user committed 
a mistake. This goal was achieved to 
a point. 

Practically all the keys are rendered 
inoperable except the few that are 
needed for the user to make choices 
in the program. Because the office 
computer does not operate with a 
disk system, I found no practical way 
to disable the Break or the System 
Reset keys other than to cover them 
with the message, "Do NOT press 
this key.” All responses to the user 
choices are segregated into timed 
loops so that if a preset time limit is 
exceeded, the program will auto- 
matically restart at the beginning. 
This prevents the program from 
freezing at a particular place if the 
user abandons it before its conclu- 
sion. 

Most of the PEEK and POKE state- 
ments are used to carry out the fool- 
proofing. Since the PEEKs and 
POKEs are peculiar to the Atari, if 
you need this kind of crash preven- 
tion, you will have to devise methods 


for your own computer. The follow- 
ing Atari commands and functions 
are explained in detail so that you can 
convert them to the equivalent func- 
tions on your computer. 

The SETCOLOR statement chooses 
a particular hue and luminance. The 
question mark (7) is an abbreviated 
form of the PRINT statement. PRINT 
#6 is a graphic statement that pro- 
duces enlarged characters on the 
screen. The GRAPHICS command 
selects one of various graphic modes. 
Since the Atari GRAPHICS сот- 
mand also clears the screen, wher- 
ever you see this command in the 
program you should substitute your 
computer's command to clear the 
screen. Another Atari command also 
clears the screen: a PRINT statement 
followed by an arrow between dou- 
ble quotes. However, since most 
printers cannot print this arrow char- 
acter, another symbol for the clear- 
screen command appears in the 
printout of the program listing. That 
symbol is ")" (right brace). Wherever 
you come across PRINT " }" in 
gram listing 1, you should also sub- 
stitute your computer's clear-screen 
code. 


Explanation of the Program 

Atari BASIC requires dimensioning 
all string variables for the maximum 
length of the string. The DIM state- 
ment, line 1010 CLR :DIM К$(1), re- 
serves a certain number of memory 
locations for the string variable K$. 
Each character in a string requires 1 
byte in memory. CLR clears the 
memory of all previously dimen- 
sioned strings, arrays, and matrices. 

Ordinarily, luminescence is re- 
duced and the colors are rotated to 
protect the screen if no one accesses 
the keyboard after nine minutes. The 
POKE command, line 1020 POKE 
77,0, disables this function since the 
keyboard frequently goes unused for 
this period of time. Instead, the pro- 
gram changes screens automatically 
every 15 to 20 seconds while unat- 
tended, so this protection feature is 
not needed. 

Line 1080 sets up a loop to keep the 
display on the screen for 15 seconds 
and allows the user to break out of 
the loop to start the main program by 
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pressing the Start key. The PEEK 
command in this line monitors the 
Atari console switches. When the 
Start key is pressed, the program 
branches to line 3000. If the Start key 
is not activated within 15 seconds, the 
loop terminates and the program 
goes on to the next statement. 

Line 1160 performs the same func- 
tion for the second screen display, 
and line 1170 returns to the first 
screen if the Start key is not activated. 

Lines 2000 to 23/0 are subroutines 
and will be discussed in the sections 
of the program that call them. 

Line 3000 is the beginning of the 
main program. À brief explanatory 
message is displayed on the screen 
followed by a menu of five drugs and 
an option to go on to a list of addi- 
tional drugs. 

Line 3132 calls subroutine 2290. 
(This input subroutine ends at 2370 
unless an exit is made at one of the 
earlier lines.) The subroutine displays 
a menu of choices. À timing loop is 
set up as before, while the PEEK 764 
statements read the value of the last 
key pressed. This function is similar 
to that of the INKEY statement in 
other versions of BASIC. The com- 
puter responds when the key is 
pressed; the user need not hit the 
Return or Enter key. The POKE state- 
ment restores the PEEK location to its 
normal value of 255, and the charac- 
ter entered is stored in the string 


variable K$. If the character "C" is 
entered, indicating that the user 
wishes to choose one of the drugs 
listed, the program returns to line 
3132 and falls through the next two 
statements to line 3134, where the 
program control shifts ta the sub- 
routine starting on line 2120. 

The subroutine at line 2120 
prompts the user to enter a number 
and sets up another timed loop. The 
PEEK 764 statements that follow 
again scan the keyboard for the num- 
bers 1 through 5, store the chosen 
number in the string variable K$, and 
then return the program to line 3134. 
Lines 2140 to 2172 will not respond to 
any entry except the numbers 1 
through 5. This is a further safeguard 
against the program's being crashed 
by an incorrect keystroke. Line 2180 
restarts the program if keys 1 through 
5 are not pressed within 15 seconds. 

The second statement on line 3134 
calls the subroutine at line 2250. This 
subroutine checks to see if the 
keyboard entry was a number from 
1to 5. If not, line 2250 displays an er- 
ror message and sets an error flag in 
variable K$; this returns the user to 
the menu again for another input in 
line 3140. 

If all has gone well up to this point, 
K$ contains the number associated 
with the drug of choice. The conver- 
sion of this string value to a numeri- 
cal value with the VAL function in 


line 3150 causes the program to 
branch to the appropriate routine 
with the ON GOSUB statement. If 
"R" was entered as a choice, the pro- 
gram will return to the previous 
menu. If "M" was the choice, the 
program will display the names of 
more drugs by branching to the next 
list of drugs. 

The many subroutines, nested sev- 
eral layers deep, may make following 
the logic of the program difficult. 
However, the memory stack keeps 
track of all the subroutine calls and 
returns each one to the proper ad- 
dress. The advantage of such a 
method is that the user can move 
from the beginning of the program to 
the end in sequence, or jump back 
and forth anywhere in between, 
without being restricted to a one-way 
path. 

The remainder of the program con- 
tains the text for the choices available 
to the user and further information 
on the topic chosen. By changing the 
textual content but retaining the 
form, structure, and logic of the pro- 
gram, you can rewrite the contents to 
deal with any topic that lends itself 
to a list of choices with a response for 
each оле. 

George Zucconi, M.D., has а private OB/GYN 
practice in San Diego, California. He has writlen 
numerous articles and delivered lectures on the topic 


of computers and medicine. He can be reached al 
7808 El Cajon Blvd., La Mesa, СА 92041. 
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The Microcomputer 
as a Decision-Making Aid 


A computer can help you make decisions at work, but only if you 


The phrase "decisions, decisions, 
decisions," used either in jest or in 
response to real frustrations, bears 
special significance. It has come to be 
a common, sometimes satiric, way of 
identifying one source of our prob- 
lems. In this case, the source of irrita- 
tion is the fact that the decisions we 
have to make have a way of piling пр, 
demanding our time and attention, 
and seemingly never becoming man- 
ageable. The average person takes for 
granted the ability to make complex 
decisions. From the time we get up 
(what to wear today?), through the 
morning (which route to work?), 
afternoon (what's for lunch?), and 
evening (more dessert?), we are pre- 
sented with choices, and we con- 
stantly make decisions. Throughout 
the day we make simple decisions 
about our personal well-being, even 
while we are engaged in professional 
activities. At some point this constant 
decision making can cause "decision 
overload.” We get tired, our concen- 
tration suffers, and we start making 
mistakes. 


The Problems 

The combination of being over- 
burdened with decisions and making 
a series of bad choices will frustrate 
most of us. More important, when 
we're at work this problem can have 
consequences far beyond its effect on 
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know what to expect 


Peter Callamaras 
U.S. Air Force 


our emotional state. À classic ex- 
ample of decision overload and its 
possible dangers is a doctor's mis- 
diagnosis. 

À second problem related to deci- 
sion making is the amount of time it 
takes, Assimilating all the informa- 
tion relevant to a decision can slow 
the whole process. Add to that the 
fact that the volume of information 
keeps growing. In fact, things change 
too quickly for many of us to keep up, 
especially in a busy work environ- 
ment. 

With the need to make more and 
better decisions, and because of the 
time involved in wading through so 
much data, we obviously need some 
way to reduce the burdens of profes- 
sional decision making. Microcom- 
puters provide a means of satisfying 
these needs. 

Microcomputers can simplify deci- 
sion making, speed up the process of 
choosing between alternatives, and 
help ensure the accuracy of each 
decision. 


Levels of Decision Making 
There are three levels of decision 
making: operational, managerial, 
and strategic. Microcomputers can be 
of great value at all three levels. 
Most operational-level decisions in- 
volve the specific needs of the deci- 
sion maker. These decisions make up 


the majority of our routine choices. 
They usually are standardized in our 
daily activities. Operational-level 
decisions require detailed informa- 
tion, but the data is readily available 
and its conversion into decision- 
making information is often subcon- 
scious. We have a set of “canned” 
responses for these decisions and we 
often can delegate their execution. 
The typical advice to a cold sufferer, 
“take aspirin and drink plenty of 
liquids" is a delegated canned 
decision. 

Managerial-level decisions require 
a broader base of information. The 
decision maker must rely on his prior 
experience, training, and instincts. 
Managerial-level decisions cannot be 
delegated, but they can be substan- 
tialy speeded up. For instance, a 
lawyer about to accept a new case 
may have a general idea of what it 
concerns. However, the lawyer can't 
give his client any legal advice until 
all the data concerning the case is in. 
The client can help the lawyer by giv- 
ing him detailed and specific infor- 
mation. 

Strategic-level decisions require a 
wide range of information. These 
decisions usually are made after long 
periods of thought and planning and 
they often require the generation of 
completely new data. For example, 
the chief space-shuttle program 


engineer probably had to “im- 
agineer" some of its aspects from 
technology that was either immature 
or still speculative when the program 
began. Thus, the majority of strategic 
decisions are heuristic (trial and er- 
ror) and cannot be standardized, 
canned, or delegated. (For a more 
detailed discussion of the three levels 
of decision making, see Information 
Processing Systems for Management, 
Chapter 20, by D. Hussain and K. 
Hussain, Homewood, IL: Richard D. 
Irwin Inc., 1981.) 


Time and the Microcomputer 

Work time is one of our most 
precious resources and also one of 
the most difficult to conserve. Micro- 
computers can help us reduce the 
time we have to spend on the deci- 
sion-making process by gathering 
data and converting it into usable in- 
formation. Once we have all the in- 
formation we need, we can concen- 
trate on our most prudent course of 
action. 

Computers can bound a problem 
and ensure that we have the informa- 
tion we need to make a decision at 
our fingertips. If the decision is 
routine, computers can provide a 
canned response and you can get on 
with more important matters. How- 
ever, it will take time to integrate a 
computer into your professional life. 

First, you have to decide whether 
you really want to add a computer to 
your set of professional tools. Then 
you have to decide what to buy. 

Next, you have to learn how to 
operate the hardware and interact 
with the software. Current literature, 
particularly advertisements, can lead 
you to believe that you can become 
proficient at operating a microcom- 
puter in a few hours. This is not so. 
While you can learn to manipulate 
the keyboard and turn out some use- 
ful products in short order, you will 
not get the full benefit of the micro- 
computer until operating it becomes 
second nature to you. Compare this 
to oil painting. Until you master the 
basic techniques of applying the 
paint to the canvas, shading, mixing, 
etc., you will not have complete 
freedom of creativity. The same holds 
true for a computer system. 


It also takes time to enter necessary 
background information into your 
computer. Many ads for financial- 
management programs, for example, 
only describe the output you can 
generate and don't dwell on the time 
it takes to input the information you 
need to get those impressive print- 
outs. If it took you an entire year to 
spend the money you are now trying 
to account for, you can expect that it 
will take a great deal of time and 
effort to put your spending history 
into the computer. 


Some Helpful Solutions 

In the past, two data-processing 
disciplines aimed at satisfying the 
needs of decision makers have been 


Any professional who 
has to work with 
finances and is not 
using a computer 
system Is wasting 
valuable time. 


management information systems 
(MIS) and decision support systems 
(DSS). An MIS is a large data-gather- 
ing system. You define your data 
needs and set up a method of gather- 
ing it. The DSS is a refinement of the 
MIS applied to an individual's 
decision-making needs. An analogy 
can be found to a microcomputer if 
you imagine starting with a database 
management system (MIS) and then 
designing a set of tailored reports 
(DSS) based on the MIS data. 

For another example, look at your 
annual tax return and your check- 
book as an MIS and a DSS, respec- 
tively. Your tax return should contain 
all your financial data in one handy 
form. You can use it to gauge your 
financial health and make plans for 
the coming year. You use this MIS to 
create budget categories for the 
following year (checkbook/DSS). You 
then use these budget categories for 
specific financial decisions. Balancing 
your checkbook at the end of the 
month tells you how much you spent 
in relation to how much you had. You 
can then break out the totals for each 
budget category and take a detailed 


look at your spending for the month. 
Then, if necessary, you can make ad- 
justments for the next month. 

In the past, both MIS and DSS sys- 
tems had to be implemented on large 
computers. Today, most professionals 
can obtain the benefits of an MIS/ 
055 with a good microcomputer sys- 
tem. 


How the Microcomputer Helps 

Any professional who has to work 
on finances and is not using a com- 
puter system is wasting valuable 
time. This applies particularly to pro- 
fessionals in business for themselves. 
When reviewing financial activities, 
the computer makes it easy to com- 
pare the money that is coming in 
with the money that is owed. If there 
are discrepancies, a computerized 
financial-management system allows 
yox to go back and locate the source 
of the problems. If things are going 
well, you can use a spreadsheet pro- 
gram to speculate on possible future 
directions. А microcomputer also can 
make tax planning an easy, ongoing 
exercise that maximizes income and 
minimizes payments, 

А computerized inventory system 
can also be of help to the profes- 
sional. For example, you can establish 
a set of routine procedures for order- 
ing supplies. If it takes a week to 
receive a high-consumption item, 
you can use the computer to deter- 
mine when to place the order. One 
way this can be done is through the 
application of the economic order 
quantity (EOQ) method. With EOQ 
you create a model of your consump- 
tion patterns and compare them with 
your ordering/receiving patterns. The 
result is an indication of the best time 
to place orders. Accurate and timely 
order placement ensures that a mini- 
mum amount of inventory will be on 
hand to satisfy operating needs and 
that you will never run out of some- 
thing. The stock stays fresh and 
storage costs decline. This also turns 
inventory control into a set of oper- 
ational-level decisions that then can 
be delegated to a subordinate. 

Microcomputers can perform com- 
plex statistical analyses. Engineers 
routinely perform statistical analyses 
of the failure rates of materials or 
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components they want to use. The 
results allow them to accept or reject 
the materials. Once the acceptance/ 
rejection criteria are determined, 
materials selection can be reduced to 
a canned routine. 

For professionals who travel a great 
deal, trip planning can be made 
easier with a transportation model 
(TM). The TM can also determine the 
most economical route for product 
deliveries. For those whose business 
it is to move people or things around 
the country, the decision again can be 
converted into a set of canned con- 
trol types and delegated. 

Another type of software can aid 
planning and scheduling by provid- 
ing a pictorial representation of the 
task at hand. Once the necessary 
events are determined, the computer 
generates a graph of the events along 
a time line. As time passes, the com- 
pletion of a specific task can be 
tracked against the graph and correc- 
tive action can be taken as needed. 
One of the better known of these 
time-line graph programs is the 
critical-path method (CPM). 


e SYSTEM #1 


PRINTERS 
C. ITOH 
АЮ-20 $505 
Е.Ю Seriol or Parallel 5940 


© 


АН models 
QUME 


< 


ё" 


OKIDATA 


Teleprocessing through the phone 
system opens a whole new world to 
the microcomputerized decision 
maker. For those who need a great 
deal of information, the growing 
number of on-line data services can 
be a godsend. Ап on-line data service 
can be viewed as a specialized library 
in a computer. There are several 
medical libraries, for example, that 
allow doctors to make more accurate 
diagnoses or prescribe more effective 
medication. 

On-line data services for lawyers, 
such as Westlaw, contain a vast body 
of judicial decisions. These services 
can reduce the drudgery of wading 
through all the material that is poten- 
tially applicable to a legal question. 
The search capability allows a lawyer 
to put in a set of key words and any- 
thing relating to those words is 
returned. 


Conclusion 

The more decisions you reduce, 
standardize, and delegate, the less 
time decision making will take. The 
more data you gather, the more in- 
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formation you will have available to 
make the best possible decisions. The 
microcomputer's ability to play ^what 
if" gives you trial-and-error results 
without forcing you to live with the 
consequences of poor decisions. 
The cost of microcomputers now is 
generally Jow enough to be afford- 
able to most professionals. Learning 
to use one properly takes time, but 
it is worth the investment. The docu- 
mentation that accompanies most 
hardware and software is getting bet- 
ter. With clearer instructions, it takes 
less time to get "up to speed.” There 
is plenty of software available to sup- 
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port decision making, and there are 
more decision-making packages com- 
ing out all the time. The key question 
is, Can you afford not to start using 
a computer to aid in your decision 
making? i 


Peter Callamaras, an Air Force officer, сап be 
reached at AFCC/EPPB Scott AFB, IL 62225. He 
recently received his master's degree in systems 
management. He has been interested in computers 
since 1966 and was the service-department manager 
of a computer store. 
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They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro- 
computers— 68000, PDP-11, 2.8000, 8086 — with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ- 
ing CP/M and PC DOS. Both cross and native compilers 
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Call us for the distributor nearest you. OEM's should 
contact us directly about their specific requirements. 
Mark Williams Company, 

1430 West Wrightwood, Chicago, Illinois 60614, 
312/472-6659. 
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Benchmarking 


Business-Modeling Software 


These guidelines will help you compare 
the functions and speed of business-modeling software 


William Hession and Malcolm Rubel 
Performance Dynamics Associates 


When you want to fasten two 
boards together you usually use a 
nail. To drive the nail through the 
boards you need a tool—preferably a 
hammer. The heel of a shoe might 
sometimes work, but it is hardly 
satisfactory where many nails are in- 
volved. You use a hammer because 
it is the best too] to perform the re- 
quired tasks. 

The process of selecting computer 
software, specifically business- 
modeling software (such as spread- 
sheet programs), can be likened to 
the hammer and nail problem. The 
software is your tool, but you need 
to have the right program to suit your 
modeling needs. Busmess-modeling 
software is a general-purpose tool; 
the added features of a specific pro- 
gram make it either more or less 
suited to different modeling tasks. 
Selecting business-modeling soft- 
ware is therefore complicated and 
prone to error. Benchmarks, or stan- 
dard references, can simplify your 
evaluation of individual programs. 


Alternative Selection Procedures 

There are four distinct approaches 
to selecting software; each has its 
own strengths and weaknesses. 

1. The "Dealer Demonstration" Ap- 
proach. This involves going to a dealer 
for product demonstrations. While 
you can view excellent demonstra- 


tions at reputable dealers, you will be 
exposed only to the programs the 
dealer stocks and sells. These dem- 
onstrations will not necessarily be 
specific to your individual needs. 
When you go to a demonstration it 
is essential that you have a clear and 
concise idea of your needs, so that 
you can ask the salesperson to show 
you products that can meet your re- 
quirements. 

One drawback to this approach is 
that the salesperson may be un- 
familiar with all but one or two prod- 
ucts. Thus the salesperson may try to 
"force fit" your needs to the products 
he is familiar with. If the salesperson 
carrt tell you about alternative prod- 
ucts, you may make a poor purchase 
decision. 

You also should not be afraid to ask 
the salesperson questions. Although 
you may think your questions are 
unimportant, they can be vital. Un- 
asked, they go unanswered. 

2. The "Talk to a Friend” Approach. 
Probably the most common way to 
choose software is on a friend's 
recommendation. Usually the person 
making the recommendation has no 
incentive to sell you something but 
is well versed in the uses of the prod- 
uct and can recommend it with 
authority. If you are lucky enough to 
know someone with the same soft- 
ware needs as you, this approach can 


be of some value. Problems arise if 
the person recommending the prod- 
uct did not make an optimal pur- 
chase decision or has task require- 
ments that are substantially different 
from yours. 

3. The "Reud the Reviews" Approach. 
Many people evaluate business- 
modeling software by reading re- 
views on the different programs 
available. Most reviewers spend a 
considerable amount of time using 
the program they are reviewing and 
are truly knowledgeable about the 
type of software involved. However, 
the writer cannot help bringing per- 
sonal bias into the review. 

Each reviewer has preconceived 
ideas about what a specific type of 
software should include, and has his 
own approach to reviewing a prod- 
uct. À reviewer also has a set of prob- 
lems that he wants the product to 
solve. Consequently, it is difficult to 
get an unbiased and comparable set 
of evaluations by reading a series of 
reviews by different authors. 

One factor that reviewers tend to 
overemphasize is a product's "user- 
friendliness.” To one person, "friend- 
liness" could mean that the program 
prompts the operator at every com- 
mand and asks for confirmation on 
every move. To another this same 
“friendliness” could mean hours of 
tedium and frustration. “User- 
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friendly" is not an absolute term; it 
is relative to the user's experience, 
temperament, and environment. 
The first three approaches to select- 
ing software draw your attention to 
the product's capabilities, simplicity 
of operation, utilities, special fea- 


| tures, and the number of tasks it can 


perform. Unfortunately, they do not 
take into consideration the tasks you 
need to perform and whether the 


| product can accomplish them. 


The fourth method of product 


evaluation and selection, benchmark- 


ing, enables you to consider your 
needs first. 


| The Benchmark Approach 
To use the benchmark approach to 


| choose your business-modeling soft- 
| ware, start by defining the jobs you 


want done and then describe what 
you need in a product to perform 
these tasks. Once your needs are 
defined and you develop a suitable 
set of benchmarks, you can compare 
products based on your own specifi- 


| cations. 


We use the term "benchmark" 
when evaluating software with a de- 


| fined standard against which each 


| 


software package is compared. Our 
benchmark is also split into two 
separate sections: functional com- 
parisons and speed comparisons. 
Functional comparisons, by far the 
most important, deal with the capa- 


| bilities of a specific program to per- 
| form a specific task. Speed compari- 


sons deal only with the individual 
| program's speed and efficiency in 
performing a defined operational 
task. Speed comparisons are impor- 
tant only if the tasks defined involve 
massive data manipulations, substan- 
tial internal calculations, and/or many 
iterations. In general, this criterion 


| becomes inconsequential when com- 


pared to the program's functional 


| benchmarks and its simplicity of 
| operation. 


It is important to differentiate 
benchmarking from more traditional 
product-review techniques. Conven- 
tional reviews are characterized by 
implicit, rather than explicit, stan- 
dards. You may not know why a re- 


| viewer gave a high or low mark to a 


| specific capability of a program, you 


just know that he did. You are left to 
rely on the reviewer's judgment. 

Conventional reviews traditionally 
cover only one product and, if any 
comparisons are made, they are 
usually ad hoc and do not have a 
valid foundation. Also, although 
reviewers’ biases do exist, they are 
not annotated in the review. 

Because different reviews are done 
by different people, it is virtually im- 
possible to make comparisons of the 
products. 

Benchmarking, on the other hand, 
is characterized by explicit standards. 
You may or may not be interested in 
the tasks being benchmarked, but 
you can at least see what the tasks do 
and weigh their importance. 

Benchmarks make it easy to com- 
pare products and evaluate their dif- 
ferences in functionality and speed. 
Biases in a benchmark (which are 
certain to exist because the bench- 
mark represents only one perception 
of what is important) are evident in 
the required modeling task. If the 
problem set does not adequately rep- 
resent your individual needs you are 
free to ignore the comparisons. 

Benchmarks are goal oriented. 
They are set up to determine whether 
a product can perform a predefined 
series of tasks. They are not set up to 
find out everything a product can do. 
As such, they are limited, but they 
are comprehensive within their own 
problem set. 

To benchmark business-modeling 
software you must develop the 
benchmark and apply it to a specific 
product. 


Benchmark Development and Use 
You should begin your benchmark 
development process with a thorough 
examination of the broad spectrum of 
business-modeling software. Pay at- 
tention not only to what is being 
modeled but also to how it is being 
modeled; also note who created the 
software and for what purpose. 
Business modeling can be broken 
into several different categories. 
These categories represent the dif- 
ferent tools, or capabilities, the soft- 
ware makes available to you. To select 
software properly you have to be able 
to define the tasks to be performed. 


The software must be able to perform 
those that are required. 

А business-modeling tool kit corn- 
prises several groups of tools: simple 
models, advanced simulation models, 
statistical tools for analysis and 
forecasting, special mathematical and 
business functions for modeling and 
analysis, and a generalized program- 
ming capability for user-developed 
functions and applications. 

Elementary applications using 
ledger-sheet formats for the analysis 
of business performance require 
basic spreadsheet-modeling capabil- 
ities. The spreadsheet model, with its 
row/column modeling and basic arith- 
metic functions, provides the tool for 
the "quick and dirty" analyses so 
often required in business. When 
combined with an ability to link or 
consolidate sheets, this tool proves 
useful in report and simple account- 
ing consolidations. 

More sophisticated applications, 
based on large, complex equation 
systems, require modeling tools ex- 
plicitly designed for developing and 
solving these types of problems. 
Modeling software for these tasks 
should include the capability to auto- 
matically order equations for a solu- 
tion and the ability to solve both 
recursive and more complex circular 
or simultaneous model relationships. 
In addition, “what-if?” and "goal- 
seeking" features should be sup- 
ported to aid model analysis. А sen- 
sitivity analysis (what-if?) feature 
allows you to vary assumptions and 
provides the means to examine the 
model's reactions to alternative as- 
sumptions. Goal seeking, also called 
backward solution, lets you deter- 
mine what actions are necessary to 
achieve specified model outcomes. 

To analyze past business patterns 
and to forecast future results, a basic 
statistical ability is required in model- 
ing software. Minimum features 
should include basic statistics for 
analysis—mean, variance, standard 
deviation, simple correlation, fore- 
casting tools such as linear regres- 
sion, and simple time-series analysis 
functions such as moving averages or 
exponential smoothing routines. 

Applications in business or finan- 
cial analysis—for example, invest- 


^ 


ment evaluation, capital budgeting, | 


or profitability studies—are facilitated | 
by special business mathematics | 
functions. The calculation of net pres- 
ent values, internal rates of return, 


and depreciation and amortization | 


schedules are a few of the more im- 
portant business and financial func- 
tions. These functions may be tested 


directly in the problem set but must | 
also be covered completely in a | 
benchmark's questionnaire section to | 
ensure that they are properly high- 


lighted. 

Developing custom business 
models and modeling applications 
sometimes requires the use of special 


formulas and procedures not always | 


available in business-modeling pack- 


ages. To meet this need, modeling | 


software often provides a high-level 
programming capability. The model- 
ing language should provide a full 
range of conditional functions and 
the usual programming constructs. 
Features permitting user-definable 
functions and subprograms are help- 
ful for the larger tasks. 


If it is to be useful, the benchmark | 


problem set must address all dif- 
ferent types of modeling applica- 
tions. Simplify the models you are 
testing to their bare minimum to en- 
sure that you test only the program's 
ability to perform a specific function, 
not its ability to perform a big job. If 
you keep the program simple you will 


also be able to apply it to your own | 


needs more easily. The text box, "A 
Simple Financial Modeling Problem,” 


on page 130, shows an example of | 


one problem from the benchmark 
problem set designed simply to test 
a program's abilities. 

From the range of business-model- 
ing software that is available you can 


select those tools that are of primary [№ 


importance to your work. From this 
list, you also can determine if there 


are other modeling tools you would § 
like to have, given their availability. | 
You can then go through the list of | 
products available to you and discard | 


those that do not meet your criteria. 


This reduces the list of possible pur- № 


chases to a reasonable length. 
At this point, you can examine each 
program's support of its tools. The 


benchmark problem set and ques- | 
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А Simple Financial Modeling Problem 
The Universal Products Corp. wishes to develop a simple financial model of a pro forma 
income statement. The model wil! be simulated for five periods. 


Exercise А 

Develop and run the model, generating the pro forma income statement shown below. 
Please attempt to replicate the report format as closely as possible. Save the report to disk 
and print it. Save the command file to disk and print it. Label the model and printed output 
EXA.1. Label the command file and output EXA.2. 


UNIVERSAL PRODUCTS INC. 
Projected Income Statement 


1984 1985 1986 1987 1988 
Revenue Revenue Revenue Revenue Revenue 
Operating and other revenue 120,000 144,000 172,800 207,360 248,832 
Cost of goods sold 96.000 115,200 138,240 165,888 199,066 
Earnings before interest and taxes 24,000 28,800 34,560 41,488 49,766 


Interest expense 


Earnings before taxes 
Taxes 0 9,400 12,280 15,744 109,883 


Зенит Eee Минь RENE EGER Hm | ШЫ ыы EE. RR n 


Net income (6,000) 9,400 


12,280 15,744 19,883 


The relationships on which the model is based are given below: 

REV = 12 x lagged REV 

CGS = 0.8 x REV 

EBIT = REV - CGS 

INT = $30,000 in period #1, $10,000 thereafter 

EBT = EBIT - INT 

TAX = 0.5 x EBT if EBT is > 0, otherwise TAX = 0 

NET = EBT - TAX 
Notes: Period 0 is 1983, period 1 is 1984 and so on. All lags are one-period lags. Initial 
revenue is assumed throughout the exercise to be $100,000. That is, REV for Period 0 = 
$100,000. 


Exercise B 

Assume now that revenue growth is 30 percent in years 1984, 1985, and 1986 and 50 
percent in 1987 and 1988. Retrieve the model from disk, run it, and generate a new income 
statement in the same report format. Save the new report to disk and print it, Label this 
EXB.1. Save the command file to disk and then print it. Label these EXB.2. 


Exercise C 
| Assume now that interest expenses are $20,000 per year for 1984-1988. Alter the model 
to reflect this new assumption (while maintaining the assumptions of exercise B). Run 
the model and generate an income statement similar to the one above. Save the report 
to disk and output it to the printer. Label these files EXC.1. Save the command file to disk 
and print it. Label these files EXC.2. 


Exercise D 

This question tests your product's ability to perform goal seeking, or the backward solution 
of the model. Use the model saved in exercise А. Find out what revenue would have to 
have been іп 1984 if the net income will be $25,000 іп 1985. Run the report, save it to 
disk, and print it. Label these files EXD.1. Save the command file to disk and print it. 
Label these files EXD.2. 
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tionnaire should address a series of 
questions on how well each program 
works to support its problem-solving 
abilities. 

You should design the benchmark's 
questionnaire to answer these impor- 
tant questions: who is doing the 
modeling, and for what purpose? 
You must ask questions about the 
documentation and output presenta- 
tion. If you want the product to be a 
personal productivity tool, you will 
not ask the same benchmark ques- 
tions as you would if the product is 
to be used by several people of dif- 
fering skill levels. Your questionnaire 
should consider the following: 


*Documentation—Is it complete, easy 
to read, and indexed? Does it give 
operator instructions for novices? Is 
there a tutorial or a reference card? 
Does it offer on-screen help? 

eData Input—Can data input into a 
model be simplified so that it can be 
done by a third party? Can forms be 
designed for input on screen? What 
is data editing like? 

«Data Management—Can specific in- 
formation be changed, modified, or 
copied? How? Is information easily 


. retrieved? Can models easily access 


data? 

«Functions and Utilities—What tools, 
both arithmetic and statistical, are 
available to assist you in developing 
and running your models? Some pro- 
grams provide many specific func- 
tions such as net present value or 
variance. Others may require the 
operator to define the functions with 
many lines of code. 

«Report Writing—What capabilities 
does the program have to output the 
finished report? 

eGraphics—Does the program have 
the ability to present your informa- 
tion graphically? If so, in how many 
ways? What output devices are sup- 
ported? Can you do color work? 


An example of part of a function 
questionnaire is given in table 1. The 
set of questions that you ask should 
be comprehensive. The more points 
of differentiation between the vary- 
ing programs, the easier it will be to 
reduce the set of possible choices to 
a final few. 
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UNIX à 3 eegistered trademark of Bell Laboratories, ж / MP/M is a registered trademark of Digital Research / AMUS н a registered trademark of Alpha Shicrosystems 


Narrowing the Field 

Once you have discarded programs 
that do not meet basic tool and func- 
tion criteria, you must subject the re- 
maining programs to "test drives.” At 
this point, you can profitably consult 
a dealer or friend who has the pro- 


gram. 

When consulting a dealer about a 
targeted product, it is important that 
you ask specific questions about it 
and that you set up and solve specific 
problems. If the salesperson is reluc- 
tant to do this, ask if you can conduct 
your own demonstration. At this 
point, you should determine how 
well the programs you have selected 
work for you. Get as much hands-on 
experience as you can before making 
a purchase. 

[t may seem like we have made the 
process of selecting a business- 


modeling program overly compli- 
cated, but when you consider your 
investment in a program, not only in 
actual but also in implied dollars 
(learning the program, setting up 
data files and models, and getting 
used to working with the program), 
your time and effort spent research- 
ing and selecting it is insignificant. 
The benchmark process can help you 
compare programs objectively and 
arrive at the proper purchase de- 
cision. M 


Malcolm Rubel is president and William Hession 
is executive vice-president of Performance Dynamics 
Associates (305 Madison Ave., New York, NY 10165), 
a marketing-consulting firm specializing in software 
marketing. They are also the authors of The Per- 
formance Guides to Business Software, a series 
of books benchmarking twonl-processing, busi- 
ness-modeling, and database-managementt software. 
The books will be published by McGmw-Hill in 1984. 


Sample Product Functian Questions 
Does the product have any of these Boolean and control functions 


EQUALS (=)? 

GREATER THAN (>)? 

LESS THAN {<}? 

GREATER THAN OR EQUAL ТО (>)? 
LESS THAN OR EQUAL TO (y? 
NOT EQUAL TO (X)? 


.-- THEN., 
NESTED IF.. 
TRUE? 
FALSE? 


ELSE? 
. THEN? 


Does the product have any сі the following business lunctlons: 


NET PRESENT VALUE? 

FUTURE VALUE? 

INTERNAL RATE OF RETURN? 
PAYBACK PERIOD? 
AMORTIZATION? 
DEPRECIATION: 

STRAIGHT LINE? 

DOUBLE DECLINING BALANCE? 
SUM OF THE YEARS DIGITS? 


Does the product have any of the following statistical functions: 


MAXIMUM? 

MINIMUM? 

MEAN? 

MODE? 

MEDIAN? 

VARIANCE? 

STANDARD DEVIATION? 
CORRELATION COEFFICIENTS? 
SIMPLE LINEAR REGRESSION? 
MULTIPLE LINEAR REGRESSION? 
MOVING AVERAGE? 
EXPONENTIAL SMOOTHING? 
RANDOM-NUMBER GENERATOR? 


Índicate any additional functions Ihal are included in Іле product 


Table 1: Part of a questionnaire for evaluating business-modeling software. 
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Enter CompuServe's 


A sample of the 
companies participating 
in CompuServe's 

Electronic Mall "includes: 


CBS Publishing 
CDEX 


Colonial Penn 
Commodore 
Computer World 
Digital Equipment 
dilithium Press 
800 Software 
Heath 
Hertz 
ЕЕ Hutton 
Inmac 
+ ан Н 

agazine ouse 
Manufacturer's Hanover Trust 
McGraw-Hill 
Metropolitan Life 
Microsoft 
Miracle Computing 
Misco 


Newsnet 
Official Airline Guide 
Pan American Electronics 


Program Sto 
Professional Color Labs 
RCA Record Clubs 
Record World 
Sears 
Select Information Exchange 
Sim Computer Products 
Software Advisor 
Stark Brothers 
Supersoft 
Max Ule 

ard 
VisiCorp 


Merchants and manufacturers who want to 
Қадыл A Swanson, LIM, Berry & C contact; 
А. Swanson, L.M. Berry & Co., 

Box 6000, aca OH 45401, 
(513) 296-2015 


jf AY 


Introducing the 

first computer shopping 
service that b you 
convenience, savings 


and enjoyment. 

Here's your chance to expand the 
practical uses of your personal computer. 

Sign up for CompuServe and shop in 
our new Electronic Mall. It's easy to use. It 
tells you more about the products you're 
buying. It lets you order faster. And it's 
totally unique. 


CompuServe's new Electronic Mall" 
offers you all these shopping 
innovations. 

= [t's enormous! So it gives you in-depth 
information on thousands of goods and 
services, and lets you buy even hard-to-find 
merchandise. - Its unique "Feedback" serv- 
ice lets you ask the merchants themselves 
specific questions. - It's incredibly efficient in 
ordering the products and services you want. 


| TCH UP WITH 
COMPUSERVE 
LETS 


You SHOP 


- Its special discount opportunities make it 
economical, purchase after purchase, - And 
its name-brand merchants assure you of 
top-quality merchandise 


Make the CompuServe Electronic 

Mall 15-Minute Comparison Test. 

What you can do in 15 minutes shopping 

the Electronic Mall way. 

eCall up on your computer screen full 
descriptions of the latest in computer 
printers, for instance. 

ө Pick one and enter the order command. 

в Check complete descriptions of placés to 
stay on your next vacation. 

ө Pick several and request travel brochures. 

€ Accessa department store catalog and 
pick out a wine rack, tools, toys... any 
thing! 


е Place your order. 

What you can do in 15 minutes shopping 
the old way. 

e Round up the family and get in the car. 


The Electronic Mall" is a cooperative venture between CompuServe Inc, and L.M. Berry & Company. 


THE WAY 
EW ELECTRONIC MALL 
DAY. 


The Electronic Mall, a valuable 
addition to the vast world of 
CompuServe. 

CompuServe's Consumer Information 
Service brings you shopping information, 
entertainment, personal communications 
and more. 

You can access CompuServe with а} 
most any computer and modem, terminal 
or communicating word processor. 

To receive your illustrated guide to 
CompuServe and learn how to subscribe, 
call or contact... 


CompuServe 


Conaumer information Service 
РО. Box 20212 

5000 Arlington Centre Blvd. 
Columbus, OH 43220 


800-848-8199 


In Оһо сай 814-467-0802 


Cirele 91 on inquiry card. 
An H å A Bfock Company 


Apples new baby has 


Its called Macintosh: And it 


has our brains and a lot of our 


personality: 

Were called Microsoft: And 
our part of Macintosh is five new 
programs that are bright, intuitive, 
| outgoing, understanding and born 


| ae р h SSS to perform. 
Microscit BASIC 


on Apple's new Macintosh Our pride, your joy. 
Taking advantage of Macintoshs mouse and ch 


graphics, weve designed 
software that works like 


you, even thinks like you. 
All our programs share EL i rAr 
the same plain English Micravcft Multiglan Microsoft Chart 
commands. So what once took days to learn, now 
takes hours or minutes to learn with Macintosh. 


Meet the family. 

Our financial whiz is MULTIPLAN; an electronic 
spreadsheet that actually remembers how you work. 
Even offers suggestions on spreadsheet set-up. 

When it comes to writing, nothing travels faster 


Microsaft and Multiplan are registered trademarks af Microsoft Corporation, Apple is a registered trademark and Macintosh is a trademark licensed to Apple Computer, Inc 


our best features. 


than our WORD. Using the mouse, it lets you select 
commands faster than you can say “cheese” 
Our most artistic child is CHART It gives you 
40 presentation-quality chart and graphic styles to 
choose from. 
FILE is our most manageable child, an advanced 
rsonal record management program. MICROSOFT. 
And BASIC, the language spoken by nine out of 
ten microcomputers worldwide, is the granddaddy of 
them all. Now enhanced to take advantage of the 
— —— Macintosh mouse, 
| | windows and craphics. 
=== а=] Well be adding more 
Em ==] to the family soon. So 
Microsoft Word Microsoft File call 800-426-9400 (in 
Washington State call 206-828-8088) for the name of 


your nearest Microsoft dealer. 


Now...Draw On Your Imagination 


мініс 
ына! — 
MU t 4 


Introducing The Gibson Light Pen System" 


The link between mind and machine has arrived. Suddenly you're tree...tree 
to translate your every thought into professional quality computer graphics... 
just by touching your screen. 

The Gibson Light Pen System software features icon menus that offer easy 
access to powerful graphics tools such as symbol libraries, geometric shapes, 
mirror-imaging, magnification and complete color and pattern editing. Even 
it you're not a graphic artist, you can design, diagram and draw with precision 
at high-speed, in high-resolution, and in full-color.. right on your screen. 


COMPLETE WITH FIVE SOFTWARE SYSTEMS TO MAXIMIZE 

YOUR CREATIVE OPTIONS. 

The Gibson Light Pen System comes complete with all you need to draw, 
paint, design, score music and learn animation. 


DRAW FREEHAND WITH PENPAINTER:” 
A full range of drawing tools, shapes, patterns and colors to draw or paint 
virtually anything on your screen. 


DESIGN PRECISION DIAGRAMS WITH PENDESIGNER: 

Turn your computer into your own graphic design studio. А complete selection 
of templates make perfect business and architectural diagrams, technical 
drawings and engineering schematics a snap. 


CREATE COMPUTERIZED ANIMATION WITH PENANIMATOR^ 
All that you need to learn the basics of animation. Develop your own animation 
sequences, and bring your screen to life. 


COMPOSE MUSIC WITH PENMUSICIAN:- 
Score computerized melodies with incredible ease at Ihe touch of your pen. 


CREATE YOUR OWN LIGHT PEN APPLICATIONS WITH THE PENTRAK 
LANGUAGE SYSTEM?" 

Take advantage o! the soltware features, and customize your own light pen 
programs. 

NOW AVAILABLE FOR THE APPLE Il SERIES 

Coming soon for the IBM PC” and PCir. " 


Koala Technologies 


The Gibson Light Pen System 


Touch the Magic of Light 
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800-КОА-ВЕАН 


Expert Systems for 


Personal Computers 


The TK!Solver Approach 


Milos КопоразеК and Sundaresan Jayaraman 


Although some question the 
possibility of implementing expert 
systems on today's personal com- 
puters, the authors of this article 
wish to present a counterexample. 
This article will show that many char- 
acteristics of expert systems are pre- 
sent in TK!Solver and will describe a 
framework for building a variety of 
expert systems with quantifiable 
knowledge bases. 


Historical Note 

Early research in artificial intel- 
ligence (АТ) was aimed at producing 
domain-independent reasoning tech- 
niques. General Problem Solver 
(GPS), a classic example, could prove 
theorems and solve a variety of prob- 
lems and puzzles; however, it was in- 
adequate for larger real-world prob- 
lems. By the mid-1960s research ef- 
forts had shifted to the building of ex- 
pert systems with large stores of 
domain-specific knowledge, such as 
Dendral at Stanford University and 
Macsyma at the Massachusetts In- 
stitute of Technology. This marked 
the beginning of increased research 
in the development of applied А] sys- 
tems and into the philosophy behind 
them (the bibliography on page 154 
refers you to publications concern- 
ing artificia! intelligence and its 
history). 

The fundamental issue of problem 
representation became more impor- 
tant in the context of these expert sys- 
tems. Efforts were directed at deter- 
mining the proper structures to effi- 
ciently represent the knowledge ap- 
plicable to the problem domain, with 


*"——  Chole 225 on Inquiry card. 


Software Arts Products Corp. 


the difficulty increasing as the do- 
main broadened, These efforts 
represented a paradigm shift in AI 
during the 1970s. 

The knowledge bases for the expert 
systems were hand-assembled—re- 
quiring many man-years of effort and 
mediation of a knowledge specialist. 
Some observers felt that this was the 
principal bottleneck in the develop- 
ment of expert systems (see reference 
4), and that Tieresias was the first 
step toward the elimination of this 
bottleneck (see reference 2). Al- 
though it was limited to helping 
debug and fill out the knowledge 
base of Mycin, Tieresias separated 
the two basic components of an ex- 
pert system—the knowledge base 
and the problem-solving or inference 
part. This also was a step toward do- 
main independence, i.e., realization 
of the idea of removing the current 
knowledge base and “plugging in” a 
different one. 

More recently, with expert systems 
development and experimentation 
costs increasing, a trend toward 
developing design tools to build ex- 
pert systems is emerging. These tools 
also are designed to facilitate easy 
modifications of and experimentation 
with expert systems. Emycin, Ops, 
Age, Expert, and Hearsay Ш are 
some examples of this trend. 
TK!Salver is another. 

TK!Solver is aimed at realizing 
many concepts expounded in AI re- 
search, human-computer interface 
design, and human problem solving. 
It has no built-in knowledge of any 
particular discipline, but it provides 


a framework to make it easier for the 
user with such knowledge to con- 
struct expert systems. The knowledge 
engineer—the bottleneck we men- 
tioned earlier—is eliminated. 

There are strong links between the 
prehistory of TK!Solver and develop- 
ments in AI. Before detailing these 
links we have to mention the efforts 
outside the mainstream of Al aimed 
at creating special-purpose lan- 
guages/frameworks for computer- 
assisted problem solving in specific 
areas. Ices, for civil engineering, 
SPSS, a statistical package, and 
GPSS, a simulation package, are 
typical examples. These programs 
lacked “knowledge” in the Al sense 
but they simplified the noncomputer 
professional's use of computers. They 
reflected the then state of the art in 
commercial hardware and software. 
Yet a large amount of domain-specific 
and mathematical knowledge went 
into the design of constituent sub- 
programs and command structures. 
Running these programs was equiv- 
alent to accessing the embedded 
knowledge and using it for solving a 
variety of problems. 

The development of these and 
scores of similar packages (for 
computer-aided design (CAD), oper- 
ations research, forecasting, etc.) was 
facilitated by the application pro- 
grammer's grasp of particular fields 
of expertise coupled with the expert's 
grasp of programming in high-level 
languages. The utility of these pack- 
ages, their complexity, and their 
relative efficiency still present a 
challenge to mainstream AI tech- 
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| MODEL DESIGN | DESIGN 


SHEETS | 


EXPERT 
SYSTEM 


KNOWLEDGE BASE 

UNIT CONVERSIONS 
USER FUNCTIONS 
BUILT-IN FUNCTIONS 


RULE ас UNIT - FUNCTION bes GLOBAL mi 


| PROBLEM SOLVING | SOLVING 


PROBLEM-SOLVING MECHANISM 


DIRECT SOLVER 
ITERATIVE SOLVER 


Figure 1: A functional diagram of the TK!Solver user interface. The arrows indicate the predom- 
imant flaw of information but all links are bidirectional. 
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Figure 3: The R-graph for the equations in figure 2. 


niques and to the methodology of 
expert-system design. 

In the late 19605, one of the authors 
of this article (Milos Konopasek, then 
at the University of Manchester In- 
stitute of Science and Technology) 
was assigned the task of developing 
what in present terminology would 
be equivalent to an expert system for 
textile engineers. The knowledge 
base for this system included (but 
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was not limited to) components from 
mechanical, industrial, and chemical 
engineering. He faced a dilemma: on 
one hand, the nature of the knowl- 
edge base did not justify or require 
the Ices/GPSS/SPSS approach; on 
the other hand, the AI approach 
looked promising but was unlikely to 
yield quick results because of the lack 
of practical tools at that time. 

Most of the knowledge under con- 


sideration dealt with relationships 
that could be described in terms of 
algebraic equations and empiric func- 
tions. This fact, and the desire to 
quantitatively and qualitatively in- 
crease the computer's share in the 
problem-solving process, led to the 
idea of making the user communicate 
with the computer at the level of rela- 
tionships (represented by equations), 
rather than at the level of sequential 
programs and assignment state- 
ments. In 1972 a GPS, limited in 
scope but suitable for solving a large 
variety of real-world problems inex- 
pensively, was developed. It was 
called "Question Answering System 
on mathematical models and related 
databases or QAS. It was imple- 
mented first on PDP-10 and some 
other mainframe time-sharing sys- 
tems and much later on microcom- 
puters. 

In QAS the expert sets up (types in 
or loads) the domain-specific knowl- 
edge as a "model" consisting of a set 
of relationships in the form of 
equalities 


«expression» = «expression 
and empiric functions defined by lists 
of pairs 


(«argument value, 
< function value >) 


The expert then assigns the values of 
any combination of variables as input 
and lets the computer find a way to 
solve for the unknowns using either 
the consecutive-substitution pro- 
cedure or iteration. 

Interestingly enough, the intended 
role of QAS as an expert system 
brought about the separation of the 
knowledge base and control strat- 

egy—a key factor in the design of ex- 
pert systems. 

QAS's strong points were its fast re- 
sponse to any question, high power/ 
resources ratio, and knowledge- 
carrying potential. Its weak point, 
especially in light of recent develop- 
ments in human-computer interface, 
was the line-oriented dialogue. 

TK!Solver is essentially an en- 
hanced implementation of the QAS 
system. Its development was made 


More For Your 


Qubie' offers a few select products at low prices, 
with service and support not available elsewhere. 


1. Digital Signal 
Processing Modems 

The Qubie' modems provide a 
high level of performance and quality 
at a price unmatched by coa) 
modems. This is made possible by four 
microprocessors which measure the 
tones being transmitted digitally, 
eliminating the need for expensive 
analog filtering devices. Both modems 
are Bell 212A compatible, and are 
capable of transmitting and receiving 
at 300 and 1200 baud. These auto-dial 
and auto-answer modems recognize 
the Hayes software commands. If you 
already are using a software package 
written for Hayes modems, ilke 
CROSSTALK or even Hayes' SMART- 
COM, you can use it on 
the Gubie’ modems. 


PC212A/1Z00 
Internal Modem 
for IBM РС? 
and XT° 
Includes: internal modem, modular 
phane cable, card edge guide, instruc- 
tion manual, and the highly rated PC- 
TALK Ii! communications software. Its 
low profile design allows it to fit in Just 
one slot, even on an XT. For just 52 
we can add an external serial port 
connector. This lets you use the serial 
port circuitry on the modem card to 
address external serial devices when 
you are not using your modem. 
PC212A/1200 5299. 


The 212A 
1200E 
Standalone 

Modem. 

The most economical way to ger 
high speed data communications for 
any personal computer with а serial 
port. It supports all Hayes commands 
and can use any Hayes compatibie soft- 
ware package. It comes standard with 
its own cable to connect it to your 
computer, a modular phone cable, 
and manual. $329. 


Copyright Guile’ 1984 


Circle 327 on inquiry card. 


2. More Than Just 
Graphics on a 
Monochrome 
Monitor 


Now you can 
get graphics on an 
IBM PC monochrome monitor along 
with parallel port, serial port, and bat- 
tery powered clock/caiendar. It fs the 
ideal solution for those who wish to 
do graphics using Lotus 1-2-3" The 
720X34B Hercules compatible resolu- 
tion of the MonoGraphPlus eliminates 
the eyestrain caused by the IBM 
graphics adapter with its lower 
640x 200 resolution. 


Graphics is just the beginning. 
We have added some popular features 
from the AST? family of multifunction 
boards. Standard features inciude a 
рагайе! printer port, and a battery 
powered clock/calendar for automatic 
loading of the time and date. You can 
even order an optional serial port for a 
serial printer, plotter mouse, or modem. 
All functions are 100% IBM compatible. 
And of course there is a one year factory 
warranty from AST Research and the 
Qubie' Acid Test backing it all up. 
MonoGraphPlus 5449. Optional serial 
port, $35. 


3. 30 Minutes of 
Standby Power, 
with Surge and EMI 
Protection Too! 

Have you ever had the misfortune 
to have the power fail! or the lights 
blink right in the middie of doing 
something really important? You could 
have missed out on the frustration of 
losing all that work if your micro had 
a Quble’ $8200 Standby Power supply 
It is ready on just 1/t00rh of a secon 
notice to run your PC for up to 30 
minutes after a power failure. № will 
also go into action should the power 
dip below the minimum required [a 
"brown-out"]. An audible alarm warns 
you го save your work го a disk and 
shutdown in an orderly manner. The 
$8200 also provides filtering of Etec- 
tromagnetic Interference (ЕМІ), and 
surge protection which can reek havoc 
on your PC's internals or your data 
without you even noticing. 58200 200 
watt standby power, $329. 


ААА, ЮМ РС and XT are геше} trademarks of IBM Corp 


New from 


Qubie' 
Bracket 


® 
RESEARCH INC. 


The Acid Test. if within 30 
days of purchase you are not completely 
satisfied with our products you may 
return them for a complete refund in- 
cluding freight to ship it back. Each 
product is warranted for one year parts 
and labor. Should service be required 
during this period our inhouse service 
department will fix the problem within 
48 hours or we replace the item, 


Order Today! 


All prices include UPS surface freight and 

| insurance. Add $5 for two day air on 
modems and AST, $15 on SB200. For 
fastest delivery send certified check or 
credit card. Personal checks take 18 days 
to clear. Calif. residents add 696 sales tax. 

{ corporations & Institutions call for pur- 
chase order details. 


11800) 821-4479 = 
Toll Free outside California 


11805) 987-9741 


Inside California 


|QUBIE" 


4809 Calie Aito 
l Camarillo, Ca. 93010 


[телро House, 15 Falcon Road 
[ London 94/11 2PH, United Kingdom 


| 
| 


$8200 
Standby Power Supply 


AST n à registered irademaek of AST Research 
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USER FUNCTION: fun 


From To Multiply By Add Offset Comment: Electrical Properties of Matter 

---- -- ----------- ---------- Domain List: material 

hour min 60 Mapping: Table 

min sec 60 Range List: resistivity 

kW W 1000 Element Domain Range 

J cal 239 ------- ------ -a 

W cal/sec 239 ] 'aluminun .0000000263 

kWh J 3600000 2 'copper ‚0000000162 

hp W 746 3 ! gold ‚ 0000000222 

m om 100 d 'iron ‚00000011 

m^2 cm^2 10000 5 ‘platinum .000000111 
6 'silver . 000000016 


Figure 4: The “laws of electricity" knowledge base: unit sheet. 


possible by the rapid proliferation of 
inexpensive microcomputers with 
direct memory to screen mapping 
that facilitated screen-oriented dia- 
logues and resulted in an improved 
human-computer interface. We view 
TK{Solver as an attempt to create ex- 
“регі systems to fit the mass-produced 
professional-class personal com- 
puters. 


Overview 

Figure 1 shows the architecture of 
TK!Solver. The domain-specific 
knowledge responsible for system 
performance is contained in the 
knowledge base. The problem-solv- 
ing tools that contain the control 
strategy—the Direct and Iterative 
Solvers—use the knowledge base 
when solving particular problems. 
For interaction (or I/O (input/output)) 
TK!Solver provides “sheets” dis- 
played through one or two windows 
on the screen. 

The explicit division between the 


subsheet. 


knowledge base and the control strat- 
egy is this architectures main feature. 
Consequently, the expert/user deals 
only with issues of domain-specific 
knowledge and is insulated from the 
details of control-strategy implemen- 
tation. 

In the following paragraphs we will 
describe the four components of the 
knowledge base, the characteristics of 
a mode, and the problem-solving 
mechanism. We will try to illustrate 
these concepts with examples from a 
knowledge base of basic information 
about Ohm's law, Joule's law, and re- 
sistivities of materials. Obviously, the 
kind of interaction shown here is not 
restricted to this particular knowl- 
edge base. 


Rules 

Rules are the basic component of 
domain-specific knowledge. They ex- 
press mathematical relationships in 
terms of the equality between left- 
hand and right-hand expressions. 


2z22z2z2z2zzz2z2zzzzzzzz-z VARIABLE SHEET zzzzzzzzzzzzzz2zz2z2z2z2-z-2------ 
ot Input Name Output Unit Comment 
4 I anp current 
110 ү volt voltage 
R 27.5 ohm resistance 
P 440 W power 
U 3168000 J energy 
2 t hour time 
MC material of conductor 
rho ohm-m resistivity of material 
L m length of conductor 
D т diameter of conductor 
А m^2 cross-sectional area 


Figure 6: А variable sheet witht a list of variables used in the rules in figure 2. It shows the 
solution of a problem concerning the energy supplied to a motor drawing 4 А (ampere) from 


п 110-0 (voll) line aver heo hours. 
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Figure 5: The "laws of electricity" knowledge base: user function 


Equations, constraints, or definitions 
can all be represented as rules. Figure 
2 shows the rule sheet for our sam- 
ple knowledge base. The set of rules 
can be represented as a network of 
relationships called the R-graph (for 
relationships graph) as shawn in 
figure 3. A variable is represented as 
a node and each polygon-shaped 
subgraph represents a rule. 


Unit Conversions 

Units of measurement are associ- 
ated with most measurable quanti- 
ties. Conversions between them are 
frequently encountered in problem 
solving and have to be defined in the 
knowledge base. Figure 4 shows the 
unit sheet with the unit conversions 
in our example's knowledge base. 


Function Definitions 

Empiric relationships between sets 
of values are expressed as (user- 
defined) functions and make up the 
third component of the knowledge 
base. Figure 5 shows the user func- 
tion subsheet, with materials and 
their resistivities, in our sample 


knowledge base. 


Built-in Knowledge 
Irrespective of the domain-specific 
knowledge, TK!Solver is designed to 
solve problems involving basic arith- 
metic operations and built-in mathe- 
matical functions. Standard varieties 
of those are supplemented by special 
ones such as "element" (for retriev- 
ing list components) and "apply" (for 
associating empiric functions with 
arguments). TK!Solver may, for ex- 
ample, associate the function defin- 
Text continued on page 144 


Youll be Leaving 
the World of 


Irdinary 
Microcomputers 


Introducin 


the MTX 512 


AWorld 
Apart from 


the Ordinary. 


It begins with the sense of touch. 

With the sleek black metal housing. Cool to the touch. Cool to 
the advanced circuitry and components contained within. 

And the solid feel of people-sized keys set up in a field that gives 
you room го work and space in which to think. 

But the difference only begins with what you see and feel. Where 
it ends... well, that’s really up to you. 

In a very practical sense, the only limits you'll experience with 
the МТХ512 are those you choose to accept. 


64K To 512K RAM - А Look On The Inside 


Take a close look at the MTX512. 

We could tell you it offers the greatest performance and versatil- 
ity of any micro in its price range, but we think you're smart enough 
to draw your own conclusions. 

The design is elegant in its simplicity. Remarkable for che power 
and complexity it represents. 64 M built in, with total expan- 
sion to 512K. And that doesn't include 16K of video RAM con- 
trolled by its own processor. 

Speaking of video, keep in mind this is no ordinary monochro- 
matic, single screen system. The MTX starts off where ather micros 
end up. Delivering vivid screen capabilities with 256 x 192 pixels 
thar crisply define interference-free high resolution graphics. 16 
brilliant colors that can be displayed simultaneously. In a format 
powered by 32 easily movable, user-defined graphics characters. 
Graphics capabilities you'd find impressive in a system that gives 
you a single screen to work in. With the MTX, you have ырь 

Yes, eight. 

Eight definable windows to operate independently or in tandem. 
And still maintain full screen capabilities. Thus, you can manipu- 
late spread sheets on the MTX and see the impact of changing 
variables in graphics at che same time. Eight separate windows 
on the world. We call them Virtual Screens. You'll call them 
extraordinary. 

Far from ordinary as well are the built-in system outputs that 
come standard on the MT X. The Centronics parallel printer port. 
The two industry-standard joystick ports. The uncommitted paral- 
lel ПО port. The Cassette port with 2400 baud. Separate TV and 
Video Monitor Ports. The 4-channel sound hifi output. We've even 
installed a ROM cartridge port for word processing and other dedi- 
cated programs. 
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control and full editing functions. The eight dual function keys. 


Interactive Languages 
And Routines — А Look 
At The Way All Micros 
Will One Day Perform 


Forget the way all other 
micros perform. This is the 
way they should. 

Interactively. 

With the MTX, you can create and manipulate programs using 
four different languages in dynamic interaction, all coordinated 
through the FRONT PANEL DISPLAY. Interweaving elements 
as you would in creating a symphony. 

And take a serious look at the languages housed in che MTX's 
24K ROM. MTX BASIC, a more powerful form of BASIC rhar 
allows you to use all standard BASIC programs. MTX GRAPH- 
ICS, with straight forward commands, eliminates the tedium and 
difficulty of creating complex graphics programs. NODDY, an 11- 
command "easy learn" language that can transform real world pro- 
gramming into a child-friendly activity. And MTX ASSEMBLER, 
which enables sophisticated programming in assembly language. 
Something else the advanced programmer will appreciate is our 
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides 
unprecedented display and keyboard access to Z80 CPU storage 
locations, memory and program. 

lf you're hungry for more, PASCAL and FORTH are also availa- 
ble as add-on ROM packs. 

On the keyboard side of chings, you'll find a number of operator- 
oriented features that speed up and ease up the operation of che 
MTX. The separate numeric pad with quadri-direcrional cursor 


The auto repeat function on all alpha-numeric keys. Add to this 
such programmer-saving features as the use of abbreviated BASIC 
commands, a built-in syntax verifier, automatic cursor-honing to 
errors, auto-line numbering and automatic scrolling, and you begin 
го see the MTX not only opens a lot of doors that other micros 
leave closed, but speeds you through them as well. 


The 160 Megabyte Connection — А Look At 
The System 


To build a good system, quality must be designed in at every level. 


We designed the MTX and из complete line of system periph- 
erals using proven, standard components. Striking a strategic bal- 
ance between power, versatility and dependability. Our Z80A 
processor, running at 4MHz, gave us the high performance charac- 
teristics we were striving for, plus the ability to expand into the 
MTX Hard Disc, MTX Silicon and Floppy Disc CP/M operated 
systems. Systems that could provide up to 160 megabyte storage 
ca anit More power than you'll probably ever need, unless you 
take full advantage of the MTX's impressive system capabilities. 

Systems hookup is as simple as every other MTX procedure. 

By merely plugging in the twin RS232C Serial interfaces and the 
Node software, sold optionally, you're ready to create a disc-driven 
interactive communications network (OXFORD RING?) that can 
link up to 255 units. 

Software? You'll never worry about software availability with 
the MTX. Dozens of MTX-dedicated programs have already been 
created, supplementing the vast landscape of CP/M applications 
software currently available. And advance word of the MT X's 
technical capabilities has precipitated an MTX software "push" 
on the part of many leading software manufacturers. 


Word Processing For $999 — A Look At А 
Great Deal 


Look first at the capabilities, then at the price. 
This is word processing the way it MEUS Doe Quick. Easy. 
Professional. А package that includes the MTX512; the powerful 
New Word™ word processing ROM cartridge; and the Memotech 
DMXS80 correspondence quality printer* An exceptional value! 
And that brings us to the bottom line. 


À Look At The Price 


There's a very simple equation that covers the pricing of 
the MTX512. 

The more engineering you put in a system, the less it will cost 
to produce. Ás you've already seen, the MTX is a pure product of 
advanced, innovative engineering. 

Which is why we can sell it for 595% * 

And why we can confidently back it up with a full one- 
year warranty. 

Make no mistake. When you гига this page, you'll be return- 
ing to a world very different from this one. 

А world in which all microcomputers will suddenly seem 
very different. 

Suddenly very ordinary. 


For more information about the MTX512, or to find out the 
location of the MTX dealer nearest you, contact Memotech 
Corporation, 99 Cabot Street, Needham, MA 02194; or phone 
(617) 449-6614 


MEMO T ECH 


CORPORATION 


CP/M is a trademark of Digital Research, Inc. 
New Word™ is a trademark of New Star Software, Inc. 
«ТУМХЯО correspondence quality printer suggested retail price $395. 
**Suggested retail price. 
BYTE May 1984 


(3s) Status: > Inconsistent 


а фп ee eae Gm ee ee ee ee ee ce CA эшф EP 
бү ee ee ee cR ie „УЕ «мі ME Бк dm жн 


St Input Name 


a ee Gum ue m 


“жі. n no dd 
и "geiu = 


LE и 274 
E 
шт 
о 


ч ғ” тту 
ж m ри. 


VARIABLE SHEET 


Output Unit 

amp 

volt 
27.5 ohm 
440 W 

kWh 

hour 
RULE SHEET ======= 


Figure 7: What must have been the current if, in the example in figure 6, the energy supplied 
was 1.25 kWh? (See text for the explanation of the inconsistency.) The solution, after remou- 
ing the value of 1 from input, is [—-5.58 А, К=19.36 Q (ohms) and P=625 W (watts), 


ЕЕТЕЕЕЕНЕЕЕЕЕЕЕЕЕ=== VARIABLE SHEET =================2=2====::2==== 
3t Input Name Output Unit Comment 
I 10 amp current 
ү 1.5 volt voltage 
‚ 15 R ohm resistance 
15 P W power 
U ‚0075 kWh energy 
30 t min time 
copper МС material of conductor 


rho 1.62E-8 — ohm-m 
L T.e722052 m 
D 
А 


om 
‚ 00785398 cm^2 


resistivity of material 
length of conductor 
diameter of conductor 
cross-sectional area 


Figure 8: The variable sheet with the solution of the following problem: What would be the 
current and the voltage across a 0.15 Q copper resistor producing 15 W of heat? What is the 
energy supplied in 30 minutes if the wire diameter is 0.1 cm (centimeter)? 


Text continued from page 140: 

ing the stored load-deformation char- 
acteristics with a given type of 
material. 


Model 

The model encompasses the first 
three components of the knowledge 
base in figure 1 (rules, unit conver- 
sions, user functions) as contained in 
the rule, variable, unit, and user 
function sheets. It can be viewed as 
a compact, high-level representation 
of domain-knowledge structure, or- 
ganization, and content. The model's 
content and structure allow for a con- 
trol strategy that we feel is both sim- 
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ple and powerful. The model is also 
intended to serve as a user-friendly 
guide during problem solving. 

The model usually reflects a spe- 
cific part of a particular discipline's 
knowledge base. Different models 
may be merged later by loading some 
or all of their components into 
TK!Solver thereby creating larger 
models capable of addressing more 
complicated problems. There are 
comunercial versions of model sets, 
called TK!SolverPacks, for such dis- 
ciplines as mechanical] engineering, 
financial analysis, and building 
design. 


Problem-Solving Mechanism 

The Direct Solver is the workhorse 
of the problem-solving mechanism. 
It manipulates equations depending 
on the problem's formulation and 
solves for unknowns. The solution 
process goes through the R-graph 
and "fires" all polygons with only 
one unknown node. It continues 
until as many unknowns as possible 
are evaluated. This "propagation of 
solution" strategy simulates the con- 
secutive-substitution procedure. If an 
inconsistency error or an illegal oper- 
ation 15 detected, the solution process 
is terminated and the rule causing 
the problem is flagged with the ap- 
propriate error message. Because a 
problems formulation dictates the 
solution path, the control strategy 
may be regarded as forward chaining 
or data-driven. 

Whenever the Direct Solver cannot 
match the nature and complexity of 
a given problem, the Iterative Solver 
can be used. The heart of the Iterative 
Solver is a modified Newton-Raph- 
son procedure that handles sets of 
simultaneous linear and nonlinear 
equations. It either can be invoked 
explicitly or automatically called 
when the Direct Solver fails to pro- 
duce a solution. 


Examples 

Figures 6 through 8 show variable 
sheets with formulations and solu- 
tions for a few problems concerning 
our sample knowledge base. The "cal- 
culation units" (.е., units implied in 
figure 25 rules) are specified and used 
in figure 6 for all variables except t. In 
the next two figures the units for U, 
D, and А were changed respectively 
to kWh, cm, and со, and the values 
were changed accordingly. 

In figure 7 the user overconstrained 
the model by assigning U = 1.25 with- 
out releasing I from the set of input 
variables. The partial view of the vari- 
able and rule sheets shows the of- 
fending rule and related variables 
marked by >. Bringing the cursor 
over the > mark in the rule sheet 
causes the error message "Inconsis- 
tent" to be displayed in the status 
line. 

The asterisk (*) in front of the last 
three rules in figure 7 indicates that 


"Ihe office automation I bought 
for everyone in the corporation 
doesnt incorporate everyone? 


Án office automation system 
that can't support everyone in your 
corporation can lead to some very 
shocking experiences. 


The right power 
to the right people 


That's why Exxon Office Sys- 
tems now offers more practical office 
automation solutions that help every- 
one in the corporation to be more pro- 
ductive. With the Business Support 


System, Exxon extends its fully 
int ted line of office automation 
products to support managers, pro- 
fessionals, administrators, and secre- 
tarial staff. 


Office automation for those 
who shape the corporation 


The Exxon Business Support 
System features the new EXXON 750 
Professional Workstation, designed 
with powerful, integrated software 
that lets you move instantly from 


OFFICE 
SYSTEMS 


EKO 


The future...without the shock. 
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Stop the shock...with the new Exxon Business Support System. 


text to graphics to data processing 
— without changing programs. 


Tying everyone together 


At the core of the Business 
Support System is the EXXON 8400 
Series controller. With its UNIX* 
based operating system, it can inte- 
grate all levels of workstations to 
share information and programs. 
Everyone can keep track of sched- 
ules and meetings with time man- 
agement and calendaring functions, 
whether their workstation is an 
EXXON 500 Series Information Pro- 
cessor or a new EXXON 750 Profes- 
sional Workstation. 


For more information 


Call 800-327-6666, write Exxon 
Office Systems, Р.О. Box 10184, 
Stamford, CT 06904-2184, or use the 
coupon below. 


*UNTX is a trademark of Bell Labs. 


Lb: 3% 


TII ee eee ee ee 
Exxon Office Systems 
РО. Box 10184 
Stamford, CT 06904-2184 
О Please send me more information about the 
Exxon Business Support System. 
О Please have your representative call. 


Name 


State Zio 


Telephone _.—_..——— 
800-327-6666 (In CT, 800-942-2525) 
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St input Name Output Unit Comment. 
alpha 36,869898 deg angle opposite to side a 
beta 53.130102 deg angle opposite to side b 
gamma 90 deg angle opposite to side c 
3 = side a 
Ц b side b 
5 с side с 
Р 12 perimeter 
А b area 
z2zz2zz222z2z2zzzzz2zzzzz RULE SHEET zzzzzzzzzzzzzzzz22zzz2zz2z222z22z2-2--- 
S Rule 


* alpha + beta + gamma = pi() 


а a“? = b^2 + 072 – 2" b*okcos(alpha) " 


* а / sin(alpha) = БИ sin(beta) 
Р= аз Б+е 
* & - a * b * sin(ganma)/2 


" sum of angles equals pi 
cosine theorem 

" sine theorem 

" perimeter 

" area 


Figure 9: The variable and rule sheets for the triangle model showing the solution of a right- 


angle triangle with sides 3, 4, and 5. 


those rules were not used in the at- 
tempted solution. The solution to the 
problem in figure 8 involved all the 
rules, the function relating the type 
of material and resistivity, and the 
unit conversions. 

The procedure for changing the 
knowledge base is demonstrated in 
figure 9. To solve problems concern- 
ing the elements of a triangle (after 
finishing with electrical properties of 
matter), the user types /RA (for Reset 
All) and loads the “Triangle” model. 

Somewhat more complicated situa- 
tions are exemplified in figures 10 
through 13. The results (in figures 11 
and 13) had to be arrived at using the 
Iterative Solver. Figure 12 shows an 
impromptu modification of the 
knowledge base: the desire to solve 
for an isosceles triangle is expressed 
simply by adding the rule a = b to 
the rule sheet. 
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St Input Name Out put 
alpha 
55 beta 
gamma 
G 3 à 
G4 b 
5 e 
Р 
T А 


Figure 10: What would be the elements of a triangle given angle beta 


VARIABLE SHEET === 


In figure 14 the knowledge base is 
changed again to deal with simple 
projectile problems. 

In short, we feel that TK!Solver's 
power comes from the ease with 
which a particular knowledge base 
may be set up or selected, problems 
formulated, assumptions varied, and 
results generated. 


TK!Solver and Expert Systems 

TK!Solver was designed to be an 
expert system primarily in the area of 
numerical problem solving. As such 
it 


(1) parses entered algebraic equa- 
tions and penerates a list of variables 
(2) solves sets of equations using the 
consecutive-substitution procedure 
(Direct Solver) 

(3) solves sets of simultaneous alge- 
braic equations by a modified 


Unit St Input 
deg 
deg 55 
deg 

5 

7 


= 55 degrees, sidec = 5, and area А = 7? Direct Solver failed. This 
partial variable sheet shows a and b set as guesses for Iterative Solver. 
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Newton-Raphson iterative procedure 
when the consecutive-substitution 
procedure fails (Iterative Solver) 

(4) searches through tables of data 
and evaluates either unknown func- 
tion values or arguments when re- 
quired in the process of (2) or (3) 
(5) performs unit conversions 

(6) detects inconsistencies in prob- 
lem formulation and domain errors 
(7) generates a series of solutions for 
lists of input data and outputs results 
in tabular and graphic forms 


However, we also consider 
TK!Solver to be a general framework 
for setting up expert systems in a 
whole class of disciplines. À class is 
defined by the heavy dependence of 
human experts on the use of mathe- 
matical and logical skills. See the text 
box "Attributes of Expert Systems” on 
page 152 for a comparison cf 
TK!Solver and the typical character- 
istics of an expert system. 

We experimented with TK!Solver 
by using it to build expert systems in 
a variety of disciplines. For example, 
we were able to set up models and 
use them for solving whole sets of 
problems іп Schaum's Outline Series 
books on physics, chemistry, finance, 
etc 


We also feel that the TK!Solver con- 
cept is useful in covering well-struc- 
tured knowledge as embodied, for 
example, in The Engineer's Manual 
(see reference 5) consisting of 1029 
"chunks" of knowledge and 30 ac- 
companying tables of empiric rela- 
tionships, functions, constants, unit 
conversion factors, etc. (with the ex- 
clusion of about 10 percent of the text 

Text continued on page 152 
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Name Output Unit 
alpha 12.652161 deg 
beta deg 
gamma 82. 347839 deg 
a 3.4181688 

b Ц. 1325618 

г 

3 12.550731 


Figure 11: The solution to the problem in figure 10. 
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Helix Laboratories, Inc. Marketing Division — Suite 720 

11601 Wilshire Blvd., Los Angeles, CA 90025 

(213) 477-8221 —outside California, 800- 468-0004 

Dealer Inquiries Welcome © 1984, Helix Laboratories, Inc. 
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Victory 
the FACTOR—the first 16 -bit multi-CPU 
computer that gives you pure UNIX pro- 


gramming power wilh real-time response. 


We did it with a system architecture that 


er Systems announces 
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simultaneously implements an entire array 


of 16-bit single board computers. Each 
SBC has its own MC68000" CPU, 256 
kilobytes of dual-ported RAM, and 


VRTX — a rugged, real-time software-on- 


silicon operating system that switches 


» 


tasks in as little as 100 psec. So now you 
can run several UNIX programs at onca. 


Or use your FACTOR to monitor auto- 
mated equipment while simultaneously 
processing words and data for up to 24 
fully supported users. 


The VMEbus. Faster by a factor of 10. 


The FACTOR's CPUs communicate 
over the VMEbus—an advanced new 
backplane design with 6 card slots, 4 
bus arbitration levels and 32 -bit address 
and data paths. At 20 megabytes per 


Cu. Se 


~ THE VICTORY FACTOR. MICROCOMPUTER 
ARCHITECTURE WITH NO END IN SIGHT. 


Real UNIX" Power. Real-Time Speed. 


second, the non-multiplexed VMEbus is 
an order of magnitude faster than the bus 
implemented in today's most popular 
microcomputer systems. Even if you 
don't run a factory, the FACTOR's speed 
will mean faster throughput as your 
compuling needs grow. And growth is 
what the Victory FACTOR is all about. 


Exponential Growth. FACTORED-In. 
The FACTOR's expansion-oriented 


architecture will take you far beyond 
today's performance horizons. in pro- 


UNIX в a trademark of Вей Laboratories. VRTX is а trademark of Hunter & Ready Inc. Ethernet is а trademark of Xerox Corporason. MC68000 is a trademark of Motorola 
inc. UNIPLUS в а trademark ol Unisoft, Inc. 280 is a Iradamark of 2000, Inc CP/M is a trademark of Osgital Research, inc. ‘The VMEbus is supported by Philips /Signetics. 
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cessor power. п multi-channel industrial 
МО flexibility. In on-board memory. In 
built-in mass storage options. In the 
number of fully supported users. And 
there's no end in sight. 

In designing a multi-user system with 
real-time speed, you've always had many 
factors to consider. 

Now there's just one. 


We've got more to tell you about the 
Victory FACTOR. To get the whole story, 
give us a call today. 


THE ARCHITECTURE OF INTELLIGENT COMPUTING. 


Copyright 1983 Victory Computer Sysiams, inc 


System Hardware: 

О Each single board computer wih 16-bit 
MC68000 CPU, 256 Kb dual ported RAM, VRTX 
real-t me executive in PROM, 6 RS-232C senal 
ports. and а Centronics-compatibie parallel port 

О New international standard 20 Mb/sec VMEbus 

O Optional 1 Mb RAM expansion board. 

С Mass storage Hard disk, floppy disk, and removable 
cartridge hard disk built-in (29-104 Mb UF) 

О Fully supports Motorola 2 MHz О bus and 
imdustrial control interlace cards 

О Alphanumeric terminals in green, international 
amber, ог color 

О Graptwcs fermanals in monochrome or color 

О Optional coprocessor board for concurrent execution 
of СРАМ” on four Z80's, each with ifs own 64Kb RAM 


ystem Software: 
О UNIX (UNIPLUS ") operating system (includes "С 


VRTX rea 

O VRTX reai-tme operating system standard in PROM 

С Avadable languages. SMC Basic. Fortran "77, Pascal 
«ЕСЕ Standard), RMCOBOL ANSI '74 Standard 
(Ryan-McF arland) 

С Eihernet” local area network interlace 

С 3780. and 3270 data communications protocols 


Outside CA: 1-800-221-2419 
Inside CA; 408-259-7370 


Or TELEX 176-431 ANS; VICTORY SNJ 


OEM QUANTITY DISCOUNTS AVAILABLE 


COMPUTER SYSTEMS INC. 


1610 BERRYESSA ROAD 
SAN JOSE, CALIFORNIA 95133 
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My Programs Always 
Compile the FirsTime" 


Yours can too! 


FirsTime is an intelligent editor that 
knows the rules of the language being 
programmed, It checks your statements 
as you enter them, and if it spots a 
mistake, it identifies it. FireTime then 
positions the cursor over the error so 
you can correct it easily. FirsTime tril? 
identify all syntax errors, undefined 
variables, and even statements with 
mismatched variable types. In fact, any 
program developed with the FirsTime 
editor will compile on the first try. 


Unprecedented 

FirsTime has many unique features 
found in no other editor. These powerful 
capabilities include a zoom command 
that allows you to examine the 
structure of your program, automatic 
program formatting, and block 
transforms. 


If you wish, you can work even faster 
by automatically generating program 
strucLures with a single key-stroke. This 
feature is especially useful to those 
learning a new language, or to those 
who often switch between difTerent 
languages. 


Other Features: Full screen editing, 
horizontal scrolling, function Keys 
labeled on screen, help screens, inserts, 
deletes, appends, searches, and global 
replacing. 


Programmers enjoy using FirsTime, 
because its powerful features allow 
(Лет to concentrate on the program 
lagic without having to worry about 
coding details. Debugging is reduced 
dramatically, and deadlines are more 
easily met. 


The Spruce FirsTime editor is 
immediately available for PASCAL 
(5245) and C ($295) on the ІВМ 
Personal Computer and №3 compatibles. 
A demonstration disk is available for 
$25. (NJ. residents please add бї. sales 
tax.) 


For programs that compile the 
FirsTime. 


To order, or for more Information, 
fontact: 


Spruce 


Technology Corporation 
110 Whispering Pines Drive 
Lincroft, М. 07738 
(201} 741-8188 ог (201) 663-0063 


Dealer enquiries welcome. Custom verxinns 
far romputer manufacturers and language 
developers are availabe. 


FiraiTime i» u гше К of Spruce Teclinalogy 


с HAT 
aorporatian 
Merc УА: 
4 
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----2--2222zzzzzz-zz2zz VARIABLE SHEET === 
Output Unit 


alpha 42.652151 deg 
beta deg 
gamma 82.317839 deg 
С 3.7753653 a 
4. 1325618 
5 с 
Р 12.550731 
T А 
=============5====== RULE SHEET ======= 
S Rule 


* alpha + beta + gamma = pi() 

* a^2 = b^2 + c^2 - 2*b*c*cos(alpha) 
sin(alpha) s b / sin(beta) 
a+b+e 

a * b * sin(gamma) /2 


HW ww 


b 


Figure 12: What are the elements of an isosceles triangle if side с and area А are the same 
as in figure 11 and no angle is given? Constraint a = b is added to the rule sheet. Guess 
the value for a arrived at by typing in (a + 5)/2 (rationale: the expected value must lie be- 
tween previous values of a and b). Values іп output field left from previous solutions don't count. 


zzzz222z222zz22z2zzz-zz2 VARIABLE SHEET === 
Qutput Unit 


=e Sa CIS C mgr POUND NR ae 


alpha 48,239700 deg 
beta 48.239700 deg 
gama 83.520599 deg 
a 3.7536649 
b 3.753669 

5 с 
Р 12.507330 

y А 


Figure 13: The solution to the problem in figure 12. 


ае аро. iml eee VARIABLE SHEET L-———1—-P —1—3——1—3— —3——- 933-143-7733 
Output ^ Unit 


= Gai AMO LU ERU 


100 VO m/sec initial velocity 
30 alpha deg angle of departure 
32 a ft/sec^2 accln. due to gravity 


time 10.252625 sec time taken 


maxht 128.15781 m maximum height reached 
range 887.90334 m horiz. dist. travelled 
жо Ча «е or aa — ^ um Amm Am momo m RULE SHEET Tn ae ae u ar ae ur on as ———  — — ЧД Зр mom ue 2 
5 Rule 
maxht = У072 * sin(alpha)^2 / (2 * a) 
range = \0^2 * зіп(2#а]рпа) / а 


time = sqrt(8 * maxht / а) 
(range/time)^2 - V0^2 - 2*maxht*a 


Figure 14: The variable and rule sheets for the projectile model with the solution of the following 
problem: A baseball is thrown with an initial velocity of 100 m/s (meters per second) at an 
angle of 30 degrees. How far does it travel and how long does it take before it hits the ground? 


Inthe world of femulating terminals... 


_ VISUAL EMULATION CAPABILITY 


| VISUAL 50/55 are low cost smart terminals. The VISUAL 50 emulates DEC 
| VTS2, Lear Siegler ADM3A" Hazeltine Esprit" and ADDS Viewpoint? VISUAL 
| 55 emulates the same plus Hazeltine 1500/1510 and VISUAL 200/210. 


| VISUAL 102 is 100% compatible with the DEC VTIOO/VTIO2^ and also 
emulates the VT32. A Graphics Option Card provides Tektronix” 4010/4014 
compatible graphics. 

| VISUAL 300/330 are versatile terminals that can he easily customized. 
The VISUAL 300 emulates the DEC VTIOQ and VT52. VISUAL 330 emulates 
the DEC V152, ADM3A, Hazeltine 1500 and Data General 0200. 


VISUAL 500/550 are low cost, high resolution graphic terminals with 

| pawerful alphanumeric capabilities. The VISUAL 500 emulates the VT52, 
АОМЗА, Hazeltine 1500, 0200 and Tektronix" 4010/4014. The VISUAL 550 
emulates the ҮТІ00, VT52 and Tektronix 4010/4014. 


VISUAL terminals feature extended ergonomics including till and swivel 
non-glare 12° and М” screens, detached keyboard, large character size, 
menu- style setup, sculptured key caps and more. 


=a 
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is a world apart.— 


aT 
| x 


i g 
Ni" 


E. 


VISUAL has earned for itself an exclusive расе. . . a solitary 
niche. . .inthe arena of emulating terminals. Four great ter- 
minal series offer a combination of advanced features found 
on no other terminals anywhere in the world. Each series 
delivers higher performance at lower cost for its particular 
market segment. And nobody else gives such a wide choice 
of emulations as VISUAL. . . the pioneer in the field. 

So check the chart before you choose your next ter- 
minal. See for yourself why VISUAL stands alone as the first 
choice for emulating terminals. 

Service available in principal cities through Sorbus 
Service, Division of Management Assistance, Inc. 


See for yourself" 
Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 "Registered trademark of 
Telephone (617) 851-5000. Telex 951-539 Visual Technology incorporated 
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dealing with concepts beyond the 
scope of the control strategy of the 
current version of TK!Solver). This 
experience compares favorably with 
the domain limitations of systems like 
Mecho or Newton; the latter also 
faced difficulties in interfacing the 
quantitative knowledge with the 
mathematical expertise provided by 
Macsyma. 


Further Developments 

TK!Solver in its present form pro- 
vides a general framework for build- 
ing expert systems in scientific, engi- 
neering, and other disciplines. In this 
sense it falls in the category of knowl- 
edge-representation languages like 
KRL, NEIL, Klone, or Prolog. 

It may be argued, however, that 
TK!Solver falls short of learning capa- 
bilities, analogical reasoning, reason- 
ing under conditions of uncertainty, 
and some other features stipulated by 
the theoreticians of expert systems or 
proclaimed for the Japanese fifth- 
generation computers. There are also 
other AI "standards" for the design 
of expert systems that TK!Solver 
seems to ignore: natural-language in- 
terface, restriction to problems that 
are "not algorithmic or totally under- 
stood" (see reference 3), and "repre- 
sentation of symbolic knowledge for 
use in machine inference" (see refer- 
ence 4). Finally, there is the implicit 
notion of the need to use a list-pro- 
cessing language for AI work (in- 
cidentally, TK!Solver is implemented 
in a LISP-like language). 

Although in fact all these advanced 
attributes are present in TK!Solver to 


| DATA TRANSFER PROBLEMS ? 


Your Simple Solution is REFORMAT TER* Diskette Conversion Software 
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Attributes of Expert Systems 
Readers are invited to test TK!Solver against each of the expert system characteristics listed 
here. 


«Тһе expert system has separate domain-specific knowledge and problem-solving methodology 
and includes the concepts of the Knowledge Base and the Inference Engine. 

«The expert system should think the way the human expert does. 

“Ап expert system tells the computer "what" the problem is rather than "how" to solve it. 
elts dynamic knowledge base should be expandable, modifiable, and facilitate “plugging 
in” different knowledge modules. 

©The interactive knowledge transfer should minimize the time needed to transfer the ex- 
pert's knowledge to the knowledge base. 


e Addition of a new rule should result in а new competency for the system, and conversely, | 


the absence of the rule should mark the absence of the related ability. 


allow the user to think in problem-oriented terms. The system should adapt to the user 
and not the other way around. The user should be insulated from the details of the imple- 
mentation. 

©The principal bottleneck in the transfer of expertise—the knowledge engineer—should be 
eliminated. 

«Тһе control strategy should be simple and user-transparent, the user should be able to 
understand and predict the effect of adding new items to the knowledge base. At the same 
time it should be powerful enough to solve complex problems. 

eExpert systems should be computationally fast and not demanding of resources, avoiding 
situations where interactive intelligent systems suffer from a basic conflict between their 
computationally intensive nature and the need for responsiveness fo a user. 


eThere should be an inexpensive framework for building and experimenting with expert 


systems. 

«Human engineering aspects are important for making the system understandable and for 
keeping experts interested and making users feel comfortable. 

“Тһе expert system should have provision for help and English-language dialogue. 
eThe system should have a display-oriented in 

«It should be able to reason under conditions of uncertainty and insufficient information, 
and should be capable of probabilistic reasoning. 

*An expert system should be able to explain "why" a fact is needed to complete the line 
of reasoning and "how" a conclusion was arrived at. 

ePragmatic systems are needed; they should be robust, general, and efficient for routine use. 
eThe expert system should be available to users in properly sized, properly packaged com- 
binations of hardware and software; chronic absence of cumulation of Al techniques in 
the form of software packages that can achieve wide use; proliferation should lead to expert 
systems at everyone's disposal. 

«Те system should be useful, i.e., responsive to the practical needs of professional com- 
munities; real-world systems. 


ФЕхрегі systems should be capable of learning from experience. 


VERSIONS | 


Runs On Reads/Writes 
CP/M -ғ-ІВМ 3740 
CP/M -«——P- DEC RT-11 
СР/М-Я6 «€ |В М 3740 
CROMIX . -——m-DEC RT-11 
DEC RT-11 -&——»- CP/M 
MS-DOS -яаж--ь-ІВМ 3740 
TRSDOS 11“ -«4——»- CP/M 
TRSDOS ІІ -«—»-DEC RT-11 


m : $350 “$249 


“Microtech 


Exparts | Requires 8" floppy drive. 
„Жы {415) 324-9114 TWX: 910-370-7457 
467 Hamilton Avenue, Suite 2, Palo Alto, Calif. $4301 


* Avoids serial communication protocols. 
е Needs only one system to transfer data. 
е Converts source code and data files. 

* Allows 2-way transfer. 

* Quick, reliable, and inexpensive. 
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| eThe expert system should interact in the language “natural” to the domain expert; it should. 


Better Dusiness 


BASIC. 


Finally! A BASIC compiler that 
means business. 

Microsoft" Business BASIC 
Compiler allows you to create pro- 
fessional applications for MS"DOS 
systems that are so fast your users 
will never know they were written 
in BASIC. 

Because the compiler produces 
native code, your software will run 
three to ten times faster than the 
same interpreted programs. 


rything. Micro- 


But speed isnt eve 
softs Business BASIC also has busi- 
MICROSOFT. пез savvy 
The High Performance Software Dased on the 
de facto standard Microsoft BASIC, 


it includes a rich set of extensions: 


Decimal floating point arith- 
metic (14-digit precision-BCD 
format) for extremely accurate 
dollars and cents calculations. 

Two types of arrays provide 
maximum program flexibility: 
static arrays for speed, dynamic 
arrays for expandability. 

Over twenty string handling 
functions provide sophisticated 
character manipulation capa- 


*Prce exclusive of handling and Washington State 


sales t 
Microsoft is MGE trademark and MS is à Wis cic nf Mi c — юп 


bilities. Strings can be up to 

32K bytes. 

Multi-line functions and sub- 
programs allow you to define 
routines with local or globally 
defined variables. 

Separate module compilation 
means complex programs can be 
broken down into smaller units. 
Coupling multiple modules 
together permits creation of very 
large programs, up to one megabyte. 


Call 800-426-9400 to order 
the better Business BASIC. 
$600* 

In Washington State, call 206- 
828-8088. Ask for operator А5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 


dealer to see Microsoft Business 
BASIC in action. 


СРМ/80 
MACRO 
ASSEMBLERS 


We've been selling these 
industrial-quality assemblers to 
the development system mar- 
ket since 1978. They are now 


available for the CP/M market. 


FEATURES: 

* Fully relocatable . 

* Separate code, data, stack, 
memory segments 

» Linker included 1 

г Generate appropriate HEX or 
S-record formattud object file 

* Macro capability 

« Most 5%” and 8" diskette 
formats supported 

* Conditional assembly 

* Cross reference 

* Supports manufacturer's 
mnemonics 

" Expanded list of directives 

е 7 year frea update 


Price 


1802/1805 #495 
8051 


6500/01/02 


Take advantage of leading-edge 
technology. Get your own Relms 
assembler today. Use your Master- 
card ar order by phone: 

(408) 729-3011. 

Or сай tali free |800) 448-4880 


Relational Memory Systems, Inc. 
1650-8 Berryessa Road ` 

San Jose, СА 95133-1082 
TWX: 910-379-0014 


65 differant diskette formats avaiable. А signed 
objèct Code License Agreement required prior Ға 
shipping. Prizes subject (o change without notice. 
Software distributor inquiries invited. 
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a small or embryonic extent, it would 
serve no purpose to argue to what ex- 
tent they have to be present in order 
to classify the system one way or 
another. We would rather point to 
what TK!Solver can do in its present 
form and stress the fact that it pro- 
vides a basis for implementing addi- 
tional features and capabilities as the 
hardware permits and as the mass 
user requires, 

In its future development 
TKiSolver should look two ways: 
first, at concepts and tools emerging 
from research in AI, and second, at 
the time-proven "non-Al' program 
packages that have become a part of 
human experts' lives. 8 


References 
1, Buchanan, 8G. “New Research on Expert 
Systems" Machine intelligence, volume 10, 1982, 
pages 269-299. 
2. Davis, A. Applications of Mata-Level Know. 
edge to the Construction, Maintenance and Use 


of Large Knowledge Bases (Ph.D. thesis), Stan- 
ford, CA: Stanford University, 1976. 

З Davis, R., and ОВ. Lanat. Knowledge-Based 
Systems in Artificial intelligence: Two Case 
Studies, Hightstown, NJ: McGraw-Hill inc., 1982. 
4, Felgenbaum, Е.А. "The Art of Artificial Intel- 
ligence: Themes and Case Studies of Knowledge 
Engineering" Proceedings ІМСА)-77, pages 
1014-1029, 

5. Hudson, R.G. The Engineers’ Manual, 2nd 
ed. New York: John Wiley & Sons, 1917. 

8. Konopasek, M., and S. Jayaraman. The 
TKiSolver Book: A Guide to Problem-Solving in 
Science, Engineering, Business, and Education. 
Berkeley: Osborne/McGraw-Hill, 1984. 

7 Ross, $8. McGraw-Hill's TKSolverPack to Ac- 
company Hicks: Standard Handbook of Engi- 
neering Calculations. New York: McGraw-Hill, 
1984. 


Milos Kenapasek holds a Ph.D. from the Univer- 
sity of Manchester, Manchester, England. 
Sundaresan Jayaruman is completing a Ph.D. pro- 
gran at North Carolina State University in Raleigh, 
North Carolina. Both authors currently work at 
Software Arts Inc., 27 Mica Lane, Wellesley, MA. 
Konapasek is senior scientist and Jayaraman 6 а 
product manager. 


Bibliography 


1. Ата, S. “On Representation of 
Problems of Reasoning about Actions.” 
Machine Intelligence, volume 3. 
1968, pages 131-171. 

2.Amarel, 9, В.С. Buchanan, С. 
Kulikowski, and Н. Pople. "Reports of 
Panel on Applications of Artificial In- 
telligence.” Proceedings ПСАТУ7, 
pages 994-1006. 

3. Balzer, R., L. Erman, P. London, C. 
Williams. "Hearsay-IlI: A Domain-In- 
dependent Framework for Expert Sys- 
tems.” Proceedings of 1980 AAAI 
Conference. 

4. Barr, A., and E. А. Feigenbaum. The 
Handbook of Artificial Intelligence, 
volume 2. Los Altos, CA: William 
Kaufmann Int., 1982. 

5, Bobrow, D, G,, and T. Winograd. “An 
Overview of KRL, a Knowledge Rep- 
resentation Language" Cognitive 
Science, volume 1, 1976, pages 3-46. 

6. Buchman, R. J. "On the Epistemolo- 
gical Status of Semantic Networks.” 
Associative Networks: Representa- 
tion and Use of Knowledge by 
Computer (М. V, Findler, ed.), New 
York: Academic Press, 1979, pages 
3-50. 

7. Brachman, К. J. and H, J. Levesque. 
"Competence in Knowledge Represen- 
lation." Proceedings of 1982 AAAI 
Conference, pages 189-192, 


8. Bundy, A., Г. Byrd, С. Luger, C. 
Мейн, and M. Palmer. “Solving 
Mechanics Problems Using Meta-Level 
Inference.” Proceedings IJCAI77, 
pages 1017-1027. 

3. Clark, К. L., and Е С. McCabe, "Pro- 
log: A Language for Implementing Ex- 
pert Systems.” Machine Intelligence, 
volume 10. 1982, pages 455-470. 

10, Carbonell, J. В., and A, M. Collins. 
"Natural Semantics in Artificial Intel- 
ligence.” Proceedings of 3rd САТ, 
1983, pages 344-351. 

1. Davis, R. "Interactive Transfer of Ex- 
pertise: Acquisition of New Inference 
Rules,” Proceedings IJCAI-77, pages 
321-328. 

12. de Kleer, J. "Multiple Representations 
of Knowledge in.a Mechanics Problem- 
Solver,” Proceedings IJCAI-77, pages 
299-304. 

13. Duda, К. O., J. С. Gaschnig, P. E. 
Hart, К. Konolige К. Reboh, Р. 
Barrett, and J, Slocum. "Development 
of the Prospector Consultation System 
for Mineral Exploration" (final report). 
SRI Projects 5821 and 6415, Artificial 
intelligence Center, SRI International, 
Menlo Park, CA, 1978. 

14, Duda, R. О. and J. С. Gaschnig. 
“Knowledge-based Expert Systems 
Come of Age.” BYTE, September 1981, 
pages 238-281. 


Bibliography continued on page 156 


Capable COBOL. 
For over twenty years, COBOL fields, and automatic field skip 
has proved it can handle the most — are just some of the capabilities. 


awesome data handling require- Ап interactive source code 
ments of the business world. debugging tool allows you to 

And Microsoft COBOL step through your program in sym- 
brings this power to the MS-DOS bolic form. There is no need to 
environment in an even more wade through object code and 
flexible version. It's the ideal addresses in memory to see what 


choice for transporting and adapt- is going on. Its a complete 
ing the thousands of mainframe development package. 


and minicomputer programs Applications developed with 
now on the market. the compiler can be distributed 
Microsoft COBOL was de- without a runtime support charge. 


signed after the ANSI COBOL Like all Microsoft languages, 
standard. Its quality and perform- the standard linking interface 


ance has been fully certified makes it easy to combine assembly 
by the GSA. language subroutines. 

Microsoft COBOL includes a Call 800-426-9400 to order 
complete set of file handling the capable COBOL. $700* 


MICRSSSOFT. facilities includ- In Washington State, call 206- 


The High Performance Sofware ingsupportfor 828-8088, Ask for operator А5, 
. sequential, line sequential, relative р will rush you your order 
and B+ tree indexed sequential send you more information, „Л 


(ISAM) files. give you the name of your nearest 


The advanced screen. handling dealer to see Microsoft COBOL 
features, compatible with Data ir action, 


General} make it easy to create 
forms and menus for interactive 
user programs. Direct cursor posi- 
tioning, highlighting, automatic 
format conversion, projected 


* Price exclusive of handling and Washington State sales tax 
Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
Data General is n registered trademark of Data General Corporation. 
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FOR TRS-80 MODELS 1,344 
IBM PC, XT, AND COMPAQ 


Train Your Computer 
to be an 


EXPERT! 


Expert systema facilitate the reduc- 
tion of human expertise to simple, 
English-styte rule-sets, then use 
them to diagnose problems. "Know- 
ledge engineers" are developing 
many applications now. 


EXPERT-2, Jack Park's outstanding 
introduction to expert systems, has 
bean modifled by MMS tor MMS- 
FORTH V2,0 and up. We supply It 
with full and well-documented 
source code to permit addition of 
advanced features, а good manual 
and sample rule-sete: stock market 
analysis, а digital fault analyzer, and 
the Animal Game. Plus the bénefite 
of MMSFORTH's excallent tull- 
screen editor, super-fast compiling, 
compact and high-speed run-time 
code, many bullt-in utilities and 
wide choice of other application 
programe. 


( Rule 1 - demo іп EXPERT-2 ) 

IF YOU WANT EXPERT-2 

ANDNOT YOU OWN MMSFORTH 

THENHYP YOU NEED TO BUY 
ММЕҒОЯТН PLUS EXPERT-2 

BECAUSE MMSFORTH 18 REQUIRED 


EX PE RT-2 


Another exciting tool for our 
alternative software environment! 


е Personal License (required): 
MMSFORTH System Disk IBM РС. o s. o o #8 
MMSFORTH Sytiem ОВК ТАЗ 1,30r4 . . $1205 


* Personal License (optional 
modules); 
FORTHCOM communications modula ,,,.. $9995 
UTILITIES . „рае. ee ee юная $85 
GAMES . 


EXPERT-2 expert system кчешчукртая $935 
DATAHANOLER . € B& à à » 6 à à B оа ts 
DATAHANDLER-PLUB (for PC orby}; e r =» 90% 
FORTHWRITE word pce! „4. --- 917600 
е Corporate Site License 
Extensions ......-.., ТУ 


Shipping/handiiag А tix есіл. 


Mk your dealer to show you the world of MMSFORTH, of 
request our free brochure. 


MILLER MICROCOMPUTER SERVICES 
22081 Lake Ghore Road, Natick, MÀ 01780 
(817) 853-8138 
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Potent Pascal. 


Microsoft® Pascal may be the 
most powerful software develop- 
ment environment available for 
the М5" DOS system. It com- 
bines the programming advan- 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver- 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

[t gives you single and double 

= precision IEEE 
MIC ROSOFT. floating point 
arithmetic. Numeric operations 
take advantage of the 8087. Or 


automatic software emulation is 


*Price exclusive of handling and Washington Stare sales tax. 
Microsoft 15 3 registered trademark and MS is а trademark of Microsoft Corporation 


provided if the coprocessor is not 
installed. 

Support for long heap alloca- 
tion and separate module compi- 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter- 
face makes it easy to combine 
Microsoft FORTRAN or assem- 
bly language subroutines. 


Call 800-426-9400 to order 
the potent Pascal. $300* 


In Washington State, call 206- 
828-8088. Ask for operator A5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 


Ме Tramp character licensed by Bubbles Inc. , s.a. 


How to move with 
andtake your 


Introducing the IBM Portable Personal Computer. 


It's a complete PC. In a case. With a handle. 
And a welcome addition to the family. 

The IBM Portable Personal Computer is 
the first IBM PC system you can pick up and 
take with you. Across town or across the 

hall. Or put away easily for another day. 
- [t's a powerful system, with 256KB of 

user memory (expandable to 512K B) 

: —— wx anda slimline ouble-sided 514" 
т ZA diskette drive (and room for 
—=- , another). Plus a built-in 


modern times 
PCwithyou. ж 


9" monitor with easy-to-read amber 
characters. Text and graphics capability. 
And an 83-key keyboard. 

А] fitted into а sturdy, transportable 
case that's easy to handle. And park. 

The IBM*of portable personal 
computers. Make no mistake about it, 
this is a true IBM PC. 

Which means it is part of the same 
dependable family as the IBM Personal 
Computer, the IBM PC/XT and the new 
IBM РСуу And that means you can use 
many IBM Personal Computer Software 


programs to help you reach your goals. 
All this and five — slots, 


ready to accept expanded memory, 
printers and other useful IBM Personal 
Computer options. Which should keep 
you rolling һ into the future. 

Pick one up at a store near you. 
You can see the new IBM Portable 
Personal Computer at any authorized 
IBM PC dealer or IBM Product Center. 

To find the store nearest you, call 
1-800-447-4700. In Alaska or Hawaii, 
call 1-800-447-0890. === =" 


How Lawyers Can Use 


Microcomputers 


Cutting costs while upgrading legal service with the aid of 


Microcomputers are a mystery to 
many lawyers because, too often, 
they try to learn about them in terms 
of BASIC programming, RAM (ran- 
dom-access, read/write memory), 
ROM (read-only memory), bps (bits 
per second), and other foreign, often 
unnecessary technical terms. All 
lawyers need to know is how com- 
puters can improve the efficiency of 
a legal practice. 

Reviewing the firm's needs is the 
first step in this analysis. Work in law 
offices is generally divided between 
administrative and substantive 
tasks—those relating to the actual 
practice of law. 

Administrative tasks in the law of- 
fice are similar to those in any other 
small buiness: bookkeeping, bank 
account reconciliation, payroll, calen- 
dar control, file management, infor- 
mation retrieval. One legal admini- 
Strative task uncommon to most 
small businesses is timekeeping and 
billing. Most lawyers keep time 
records and either submit bills based 
on them or use them in determining 
what they will bill. This may be the 
most important administrative 
reason to acquire a computer. 

Generally, legal services can be 
divided into broad categories. 
Lawyers prepare letters, opinion let- 
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ters, memoranda of law, briefs, 
deeds, wills, agreements, and other 
documents. When everything else 
fails, they may go to court on the 
client's behalf. Before going to court, 
pleadings must be prepared, wit- 
nesses interviewed, depositions 
taken, and the paper associated with 
the lawsuit managed. In addition, 
there are some critical court- 
proceedings deadlines that must be 
followed and observed. In complex 
litigation many exhibits must be 
tracked. 

Although some lawyers spend the 
majority of their time in court, most 
usualy spend it in the office. 
Lawyers research and analyze prob- 
lems, give advice, prepare docu- 
ments, make mathematical projec- 
tions, prepare tax returns, gather 
data, and analyze the information 
gathered. The practice of law in- 
volves much paperwork and in- 
cludes a substantial amount of docu- 
ment preparation. Because of this, 
many lawyers have become inter- 
ested in the use of computers. For 
the most part, however, lawyers 
have been slow to take advantage of 
new technology. Most lawyers in 
America practice in small firms; 70 
percent practice in firms of five or 
fewer lawyers. Until recently, word 


processing was relatively expensive, 
and many small-firm lawyers did not 
feel they could afford it, The cost of 
a single, dedicated word-processing 
system dropped from the $12,000 to 
$20,000 range. Today, the cost can be 
as low as $2100. A very powerful 
microcomputer with letter-quality 
word-processing capability can be 
purchased for between $2100 and 
$7000. As a result, many lawyers are 
now using microcomputers, not for 
computing, but for low-cost word 
processing. Once they acquire the 
computer for word processing, they 
realize the tremendous potential of 
the computer to help in other ways. 

It is interesting to note that the 
smaller firms have seemed to lead the 
way in the microcomputer explosion. 
Initially, many large firms with mini- 
computers and mainframes turned 
up their noses at microcomputers. 
Now, large firms are waking up to the 
potential of microcomputers, and 
many are now buying them for their 
individual lawyers. The computers 
are usually used both as freestanding 
units and as terminals into the 
mainframe. 

For the lawyer who has a micro- 
computer for word processing or one 
who is considering a first purchase, 
it is important to understand what a 


computer does. Generally speaking, 
a computer can be used for: word 
processing; number crunching (in- 
cluding bookkeeping, payroll, tax 
projections); information or data 
management; communications; elec- 
tronic spreadsheets; and specialized 
tasks to help in specific areas of the 
law. Let's look at each category and 
explore it as it relates to the practice 
of law. 


Word Processing 

The practice of law is ideally suited 
for word-processing equipment, and 
without a doubt, word processing is 
the legal profession's mast common 
use of the microcomputer. The use of 
the word processor in the law office 
can be broken down into three major 
categories: 


eroutine daily correspondence 
elong documents that require exten- 
sive editing 

erepetitive documents 


It is important to understand that 
most lawyers are under pressure to 
cut costs and to price services reason- 
ably. Because labor can be the highest 
single cost in a law office, efficiency 
is important. [n the first two categor- 
ies listed above the benefit of word 
processing is largely that it improves 
staff efficiency. The long documents 
may include agreements, briefs, and 
memoranda of law. In almost every 
case a draft of the document is pre- 
pared and input is received from 
other lawyers and the client. [п some 
cases, such as a negotiated contract, 
input will also be received from the 
opposing lawyer and that lawyer's 
client. By using a word processor you 
will benefit by quick document turn- 
around after editing or preparation. 

In the third category, where re- 
petitive documents can be recalled 
from magnetic media and modified 
to meet a particular client's needs, a 
major benefit is the time saved. Ex- 
amples of these documents are; wills 
and trust agreements; property set- 
tlements; pleadings in court cases; 
pension and profit-sharing plans; 
and leases. These do not have to be 
prepared from scratch and since the 
new draft of the document requires 


a minimum of keyboarding, another 
major benefit is increased produc- 
tivity, 

Merging variables and assembling 
separate paragraphs into one docu- 
ment are capabilities that make word 
processors especially useful in the 
legal profession. The footnote capa- 
bility is especially helpful to lawyers 
who file a large number of briefs. 


Number Crunching 

| first began using word-processing 
equipment in 1964 when I bought a 
paper-tape Royal Typer, which used 
folded paper tape punched much like 
the scrolls of music for a player piano. 
Since that time, І have used word 
processors employing cassettes and 
disks, and [ presently use a СРТ 8000. 


Next to word 
processing, 
timekeeping and billing 
software probably 
represents the most 
common reason a 
lawyer might want a 
computer. 

Г ӘСИР н сы сы 


Having thus taken a personal interest 
in electronics technology, when I ac- 
quired my first full-capability com- 
puter I intended to learn all I could 
about it. 

The first software [ used was а 
genera] ledger package. Al] of my 
bookkeeping had previously been 
done by hand, and the final numbers 
often were not put together until well 
after the end of the year, 1 almost 
never had the luxury of a monthly 
financial statement. 

With my general ledger package, 
which was relatively inexpensive 
($199), I was able to set up account 
numbers for my income and expense 
items and key in my checks and 
deposits once a month. The com- 
puter automatically produced: a list 
of all posted documents; a ledger of 
these entries sorted by account num- 
ber; a trial balance; an income state- 
ment for the month showing percent- 
ages and year-to-date balances; and 
a balance sheet for the month show- 


ing percentages and year-to-date 
balances. When the December en- 
tries were posted, I immediately had 
a printout of my year-end financial 
information and could complete my 
tax return on time. 

The second software program | 
added was payroll. Year-end W-2 
preparation had generally been com- 
pleted amid turmoil on or near 
January 31. With the payroll package, 
which cost about $499, I only had to 
input the employee information 
once. Thereafter, checks for salaried 
employees and quarterly returns 
could be produced. The process for 
hourly employees only required key- 
boarding of each employee's hours 
for a particular pay period. 

Next to word processing, the need 
for timekeeping and billing software 
is probably the most соттап reason 
a lawyer might want a computer. 
There are more than 120 companies 
Offering software for timekeeping 
and billing, and this large number 
creates more of a problem than it 
solves. (For a list of them, see the 
March 1, 1984 issue of The Lawyer's 
PC, or contact POB 1108, Lexington, 
SC 29072, (803) 359-9941.) 

Lawyers do not all keep time the 
same way, nor do we render state- 
ments the same way. There are many 
variations of timekeeping and billing 
techniques, as well as many differ- 
ences between software packages 
and what they accomplish. Trying to 
match the two is a problem of some 
magnitude. 

Before acquiring a timekeeping and 
billing package, it is extremely impor- 
tant to see the program up and run- 
ning. It can be helpful to talk with a 
peer at a comparably sized firm who 
bills in a similar fashion and is using 
the program. Timekeeping and bill- 
ing programs range in price from 
about $500 to $5000. The difference 
in quality is not necessarily repre- 
sented by the difference in price. The 
size of the firm in many cases will be 
the determining factor. Packages de- 
signed for use by five or fewer 
lawyers probably will not work effec- 
tively for larger firms, and those de- 
signed for 15 lawyers may not be 
what the smaller firm needs. 

Although we are discussing time- 
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keeping and billing systems as they 
apply to number crunching, a lawyer 
familiar with database managers can 
design a very simple timekeeping 
and billing system for a small firm. 

[n the number-crunching category, 
a system is also needed for keeping 
track of other people's money held in 
a trust. Under the Code of Profes- 
sional Responsibility, a client's funds 
cannot be commingled with the law 
firm's, and the firm must be able to 
account for any client's funds held in 
a trust account. Software packages to 
handle trust accounts can be pur- 
chased or designed to include such 
features as: the ability to enter checks 
and deposits at random with an item 
description and an account number 
for the client; the ability to receive a 
printout at least monthly of the trans- 
actions in the entire bank account, 
with a total balance, together with an 
individual printout of each client's 
transactions and a balance of the 
client's account; and the ability to 
confirm that all clients’ accounts 
equal the total amount in the bank 
account. This seems to be a relative- 
ly simple accounting procedure, but 
it is amazing how little software is 
available to accomplish it. 


Information Management 

Another category of computer use 
that is tremendously beneficial to 
people in the legal profession is in- 
formation management. Database 
management programs fall into this 
category, as do a number of special- 
ized information programs. 

Information management, as 1 use 
the term, means the ability to key- 
board certain information once and 
then sort, select, and use it effective- 
ly without having to rekeyboard. The 
most common uses of this technique 
are: maintaining client records, keep- 
ing a calendar and docket control sys- 
tem, file management, and litigation 
support. 

There are many other information- 
management needs specific to a law 
firm's practice. Any of these can be 
handled with a database manager. 
For lawyers who use the IBM Per- 
sonal Computer (PC) or compatibles, 
dBASE II is popular. For lawyers who 
use Radio Shack computers, Profile 


Plus is probably the most commonly 
used. 

With a program of this type, you 
can visualize how it works by imagin- 
ing a page organized in vertical col- 
umns of information with horizontal 
lines representing a particular file. 
The vertical columns are called fields. 
Each field contains the same kind of 
information for every client. For ex- 
ample, last names would be in the 
same field for every client. 

The horizontal lines that represent 
one client's information are called 
records. Once the information has 
been keyboarded, it can be massaged 
in many different ways without hav- 
ing to be keyed again. For example, 
if the client record consists of a name, 
address, telephone number, court in 
which the action is pending, and 
lawyer responsible, then by using the 
sort and select technique of the 
database manager the lawyer can 
print an alphabetical list of all clients 
by last name. It is also possible to 
sort, select, and print a sublist that, 
instead of including all clients, will 
only include those for a particular 
lawyer in a particular court. 

The information in the database 
can be merged with form letters so 
that, for example, you can use the 
will-retrieval database to select the 
names and addresses, salutation, 
and date of the last will executed by 
the client. This information can be 
merged into a letter to the client in- 
dicating that the will needs review. 
These letters can then be printed 
automatically on continuous-run 
paper. 

In larger firms, database managers 
can be used to manage records that 
only need to be keyboarded once and 
then accessed by using sort and 
select techniques. For example, the 
cient database can be searched as 
each new client is accepted to make 
certain there is no conflict if a suit is 
begun against some other person. 
Firms with many clients and several 
lawyers must take this precaution to 
avoid suing one of their own clients. 

"Where is it? Why can't we find it?" 
is a familiar cry in the law office. 
Lawyers manage a lot of paper and, 
therefore, filing is frequently a prob- 
lem. The filing problem relates not 


only to where a particular document 
might be but, more importantly, 
where to find research information. 
We almost always can find material 
in a client's file. The question is, in 
which case did we last handle a mat- 
ter involving a similar dispute, e.g., 
the eviction of a tenant for damage to 
the premises? 

Softshell (POB 18522, Baltimore, 
MD 21237, (301) 686-1213) offers a pro- 
gram called Mindex and Search that 
costs $25 and will solve most infor- 
mation-retrieval problems. Under the 
Mindex and Search program, entries 
of 255 characters are possible (about 
three typewritten lines). Each of 
these entries is considered a separate 
record. The 255 characters, of course, 
must contain the location of the basic 
information and the keywords to let 
you find it. In the previous matter, we 
would enter "eviction of tenant for 
damage or destruction of the prem- 
ises" and the name or number of the 
file in which the research data and 
pleadings for that particular matter 
are located. We might (since we have 
not used the entire three lines) want 


to include the kind of research 
material to be found in that file. We 
can make thousands of entries of this 
type at random and then, using the 
Search program, search for any three 
characters in a row. In most cases, we 
use the actual keyword; we might 
choose "eviction" or we might choose 
“tenant”, If we have a large number 
of eviction and tenant cases, we 
might want to search a combination 
of words connected Бу “and,” e.g., 
"eviction and destruction" We can 
also search by using "or" as the con- 
nector, which will result in the pro- 
gram finding all records containing 
either word. 


Communications 

A lawyer can use the computer for 
electronic mail, bulletin-board read- 
ing, and access to on-line databases. 

When lawyers think about on-line 
databases, the first that come to mind 
are Westlaw and Lexis. These two 
legal-research databases have been 
available for many years. Only re- 
cently, however, could we access 
them via microcomputers. Westlaw 
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can be accessed by almost any micro- 
computer. At this writing, Lexis can 
only be accessed by the IBM PC. 
These database services are relative- 
ly expensive, but accessing them 
through your own microcomputer 
gives you greater control over the 
costs. | 

There are a number of other on-line 
databases of possible interest to 
lawyers. The American Bar Associa- 
tion recently announced ABA/net. 
Using this service, electronic mail 
and bulletin boards can be accessed, 
in addition to the UPI news wire, the 
Official Airline Guide, and financial 
news from Unistox, for as little as $12 
per hour. The American Bar Associa- 
tion publication and information 
database, Ambar, will go on line with 
ABA/net in the near future and will 
cost $32 per hour in prime time and 
$22 per hour in nonprime time. (For 
details on ABA/net write: ITT Dial- 
com, 1109 Spring St., Silver Spring, 
MD 20910 or call (800) 323-1717 and 
ask for operator 129. In Ilinois, call 
operator 129 at (B00) 942-8211.) 

Dialog is probably the largest non- 
legal database of interest to lawyers. 
It actually consists of more than 200 
databases. The most common is the 
Legal Resources Index, which con- 
tains more than 660 legal periodicals, 
newspapers, and magazines pub- 
lished since January 1980. Other data- 
bases on Dialog include the Federal 
Register and a number of technical 
databases involved with medicine 
and other technical subjects. (For in- 
formation write: Dialog Information 
Services, 3460 Hillview Ave., Palo 
Alto, CA, or call (800) 227-1927. In 
California, call (800) 982-5838.) 

The General Electric database con- 
tains tax projection and other busi- 
ness accounting projection programs. 
Some of these programs were рге- 
pared by Arthur Andersen & Com- 
pany, some by ]. H. Cohn & Com- 
panv, and some by Coopers & 
Lybrand. (For details write: General 
Electric Information Services Com- 
pany, 401 N. Washington St., Rock- 
ville, MD 20850, ar call (800) 638-8730. 
In Maryland, call (800) 492-8470.) 

[n time, the most frequent use of 
the microcomputers communica- 
tions feature may be electronic mail. 


By using electronic mail, you can 
transmit a document to another 
lawyer's computer for almost instant 
review and input. The document can 
then be retransmitted to you with 
changes. Ш acceptable, it can be 
printed out in final form at both loca- 
tions. À third lawyer can review the 
document, since either office can 
send it anywhere over the telephone 
network. All the traveling lawyer 
needs is a portable computer (such 
as the Radio Shack Model 100) with 
a modem. This lawyer can make 
changes and send the document back 
to either office. 

Communications make it possible 
for a branch office to function with 
limited support staff. Much of the 
heavy document preparation can 
take place at the home office and 
then be transmitted to and printed 
out at the branch. 

Bulletin boards are available for 
almost any subject. ABA/net is ex- 
pected to provide bulletin boards of 
specific interest. With a bulletin 
board, you can call the number and, 
by keyboarding instructions, select a 


substantive area to review. For exam- 
ple, you can call a bulletin board and 
review the particular substantive area 
on medical malpractice. If you see 
any information or inquiries of in- 
terest, you can write a response on 
the bulletin board or communicate 
directly to the other lawyer if a 
telephone number or address has 
been left. 

Messages can also be left for others 
who read the bulletin board. For ex- 
ample, a lawyer can ask for informa- 
tion from other lawyers with ex- 
perience in specific fields. 

The introduction of ABA/net may 
have more influence on the use of 
databases by lawyers than any other 
event of recent years. The American 
Bar Association plans to actively 
solicit lawyers to join ABA/net. Since 
this database is relatively inexpen- 
sive, it gives lawyers a chance to over- 
come fears or hesitations at a low cost 
and for a useful purpose. 

Many law book publishers are ex- 
ploring the possible use of on-line 
databases to furnish their services. 
Looking far into the future, it is quite 


DYSAN 
protects disks 
in sleeves of 


TYVEK. 


Here's why. 


Quatity disks deserve a quality sleeve. 

Sleeves of TYVEK spunboanded olefin 
rovide unsurpassed data protection 
ecause 

1. TYVEK is strong— won't tear like paper. 

2. TYVEK does not lint. 

3. TYVEK is smooth, non-abrasive. 

4. TYVEK is chemically clean, has a 

neutral pH. 
5. TYVEK reduces static problems. 


6. TYVEK is unaffected by water. 

Take the first step to maximum disk data 
protection. Call 800-44 TYVEK for the 
names of manufacturers who rely on 
sleeves of TYVEK. 


“TYVEK 15 Qu Рап! 5 trademark tor 
unbonded өтіп. Ou Pont makes 
| sleeves 


Dysan is a registered trademark of 
Oysan Corporation 
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Its perfect because you can 
change it. 
Whichisonething you cant 


Language so you can modify 
the program to take into account 
your needs. 


accounts payable and receiv- 
able, payroll, inventory control 
and order entry. 


do with canned account- 
ing programs. Instead, 
youre stuck doing 
bookkeeping their way. 


Canned Accounting vs. The Sensible Solution 


You can change it 
to use your business 
forms and checks. Work 
in your company's com- 


Can th am be 
fem changed 


you use your as NA 
forms? 


existing 
— code included 


the programs price? 
iio eim ins transfer your data 


when you buy a new computer? 


Well, rather than let 
your accounting soft- 
ware run your business, 
we suggest you run our 
business accounting 
software: Sensible Solu- 
tion Management. 

Straight out of the box, it's 
ready to get down to business 
with single-entry general ledger, 


The Sensible Solution’ 


The Sensible Solution Programming эр ча ж for most single and multi-user operating systems is $695 (single-user) or $995 (multiuser) with 
Accounting Modules озго each For ormation, write or cal: O'Hanlon Computer Systems, € O88 Main 5 Street, Bellevue, WA 98004 
Phone (206) 4! rox Telex 152974. Dealer and distnbutor inquiries welcom 


mission rates. Add 

space for your product 

codes. Or do just about 

anything else your way. 
So if you ve got 

accounting software 
But instead of locking you уои can't change, change to the 

in to our way of accounting, we Sensible Solution. 

also supply you with source And kick the canned 

code and The Sensible Solution forever. 
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possible that most legal-research 
needs will be met by on-line data- 
bases. Competitive pricing may 
speed this occurrence. 


Electronic Spreadsheets 

Use of electronic spreadsheets will 
depend on the kind of law practiced 
by the firm. Electronic spreadsheets 
allow mathematical projections to be 
made and manipulated. They can be 
useful in preparing budgets and 
cash-flow projections. They can be 
used to project earnings in damage 
cases, to perform a blood alcohol 
analysis in drunk driving cases, and 
many other tasks requiring mathe- 
matical projections and "what if" 
calculations. (For a template of the 
blood alcohol analysis program, see 
The Lawyer's PC, November 1, 1983, 
page 4, or write POB 1108, Lexington, 
SC 29072.) 

Many publishers are producing in- 
expensive electronic spreadsheet 
templates that take much of the 
drudgery out of using these power- 
ful programs. Quite a number of 
these templates can be useful to 
lawyers, since they deal with busi- 
ness calculations. 


Specialized Software Packages 

There are several specialized soft- 
ware packages that lawyers should 
know about. These software 
packages can be purchased and run 
immediately to accomplish specific 
tasks. For example: a long-distance 
analyzer is designed to allow the 
development of a directory of calls, 
date called, and amount of call, so 
this out-of-pocket expense can be 
charged to clients (Long Distance 
Analyzer $195, Golden Braid Soft- 
ware, 1450 Ranchero Dr., Sarasota, FI. 
33582, (813) 371-0388). 

Estate tax projections are designed 
to allow lawyers to enter details about 
the client and get projections of dif- 
ferent estate plans. Two common 
ones are: Estate Tax Plan, $750, Aard- 
vark/McGraw-Hill, 1020 N. Broad- 
way, Milwaukee, WI 53202, (414) 
225-7500; and ESTA X, $295, Profes- 
sional Data Corp., 6449 Goldbranch 
Rd., Columbia, SC 29202. 

Real estate closing packages are de- 
signed to allow for the input of the 


basic information. The program then 
produces all the documents neces- 
sary for a HUD real estate closing 
(RESPA Resolver $250, Electronic 
Law Publishing Company, POB 1027, 
Buies Creek, NC 27506). 

Programs for the preparation of im- 
migration and naturalization forms 
are designed to allow keyboarding of 
the basic information and have the 
program prepare the necessary 
forms (Immigration Program, $350, 
Hudson Computer Bureau Inc., 6135 
Bergenline Ауе., West New York, М] 
07093, (201) 868-6134). 

Income tax projections allow for 
the input of information about the 
client's tax circumstances to make 
"what if" calculations. An example of 
this type program is Cal-Q-Tax (Cal- 
Q-Tax, $595, Tax Management, a sub- 
sidiary of Bureau of National Affairs 
Inc., 1231 25th St. NW, Washington, 
DC 20037). 

There are numerous other income 
tax preparation packages. À list and 
analysis of them appeared in The 
Journal of Taxation, À Guide to the 
Practitioner's Selection of Tax Soft- 


ware for the Microcomputer, Decem- 
ber 1983. The November 1983 issue 
contained a comparison of software 
vendors. For information, write The 
Journal of Taxation, 1633 Broadway, 
New York, NY 10019. The list is grow- 
ing every day as new programs for 
lawyers are developed. 

The computer is going to make the 
most significant change in the way 
law is practiced since the invention of 
the telephone and the typewriter. 
There is resistance, but strange as it 
may seem, there was also resistance 
to the telephone and typewriter. 

In the long run, economic issues 
will prevail. There is no question that 
those of us who use the computer ef- 
ficiently can practice law more effec- 
tively and, therefore, can provide 
legal services to the client at reason- 
able cost. That is the name of the 
game. М 


Robert P Wilkins (РОВ 729, Lexington, SC 


29072) is a lawyer and the editor of The Lawyer's 
PC and The Lawyer's Microcomputer newslet- 
ters for lawyers using the IBM PC and compatibles 
and Radio Shack computers, respectively. 


3M 
protects disks 
in sleeves of 


= TYVEK. 


Here’s why. 


Quality disks deserve a 


uality sleeve. 


Sleeves of TYVEK* spunbonded olefin 

provide unsurpassed data protection 

because 

1. TYVEK is strong— won't tear like paper. 

2. TYVEK does not lint. 

3. TYVEK is smooth, non-abrasive. 

4. TYVEK is chemically clean, has a 
neutral pH. 

5. TYVEK reduces static problems. 

6. TYVEK is unaffected by water. 

Take the first step to maximum disk data 

protection. Call 800-44 TYVEK for the 

names of manufacturers who rely on 

sleeves of TYVEK. 


“TYVEK ig DuPont's trademark lor 
spunbonded olefin DuPont makes 
TYVEK. not sleeves. 
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We help a lot of different people 
solve a lot of different problems: 


Unlimited == oltables open 2o need to open and close ONDES ринат to your from the stm plest to the most 

ala given time ta re ueries m ^ 

Up to 255 fields par record Greater deacriptive capacity Lowers frustration of having lo complex -from mailing lists to 
deal with multiple tables for a integrated accounting, from 


Р ds, read/write access, А lo data is individualized Du = of data preparing tax returns to order 
^ he | "eid Ы idis > prevenied - | entry, Whether you need help 
Query multiple tables with a Retrieves dala without Users get Information more saving money or making it, the 


single command unnecessary intermediate steps — efficiently 

Query syntax like IBM's English-Hke commands Users not required 10 learn a Knowledge pem сап help 
| 501/05 new language vou manage Your ІП ormati on 

Dynamic sorting and grouping Control of output format чы can be cusiomized 10 users better than a ny ot her micro 

о! query oulput needa 

Spreadsheet cells may be Call can automalically retrieve No need to rekey information or software package. 

defined In terms ol information fram lables and can perform calculations separately 


» formulas perform intricate mathematical Quality Software for 


a data labie values operations on that information 


-*pogam 7 -----)| Quality Results 
Forms crealion for screen Greater versatility іп screen and Screens and forms are easy © А ' 
and printer using B colors, printed output understand and use You can start just as simply as 


blinki рей, prompls, reverse | 
vicina. you want and grow just as fast as 


Statistics (e.g., min, max, Provides more complete Improved decision-making you like. The Knowledge 


average, sum, standard analytical description of data capabilities Mana ger's powerful commands 
deviation, varlance, elc.) 


automatically generated are always ready when you are. 


High resolution color graphics: Numerical data rom spread- Patterns and trends easier to You get quick results, improved 
pie charts, bar charts, area sheets and tables can be spot 


curves, scatter diagrams, etc. _pictorialized productivity, accurate informa- 
| tion, custom tailored to meet 


your needs. The Knowledge 
Manager lets you use your 
information, when you want it 
and in the way you want it. 


AUVAnIAEFESR 


Reliable and 
Comprehensive 


The Knowledge Manager is built 
to last. You can start with the 
Beginner's Guide, or run right 
through the instruction manual 
to advanced data management 


commands. 


p—————— сілесі — 


Please send me: 

О Free feature-by-feature comparison 

С Forms painter and graphics 

information and pricing* 

L] Run-time package information 

and pricing* 

* Forms painter, graphics and run- 
time package are available as 
optional components. 

С Please accept my order for 

the Knowledge Manager 

С Shipping and Handlingf 

(Indiana residents must add 
5% sales tax — $25.00) 

Machine: 

Operating Systems: 

О PCDOS П MSDOS O CP; M-86 


Disk Format: 
О $" IBM-3740 SS SD 


$500.00 
10.00 


Chances are you won't find а job 


the Knowledge Manager 
can't do. 


Dealer inquiries invited. 


О 5%" IBM PC SS 

О 4%” Victor/ Sirius 

О 5%" DEC Rainbow 

TAdd $20.00 if outside U.S., Canada 
or Mexico 


192К RAM required, 500К mass 
storage suggested. 


С Check or money order enclosed 
(must be drawn from U.S. bank in 
U.S. currency) 

MasterCard No. 

VISA No. 

American Express No. 

Expiration Date 

Bank No. (if M.C.) 

Signature 

VISA, MasterCard and American 


Express orders may be placed by 
phone (317) 463-2581. 


KNOWLEDGE 


ней 


KnowledgeMan is a trademark of Micro 
Data Base Systems, Inc; SQL/DS of ІВМ. 


Circle 263 on inquiry card. 


Name 
Title 
Company 
Phone ( 
Address 
City 
State 
Send To: 


С) MDBS/Consumer Products 
(5 P.O. Box 248 
n Lafayette, IN 47902 
" Phone: (317) 463-2581 
Telex: 209147 ISE UR 


) 


Zip 


Or Contact Your Local Dealer. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Current release із 1.06 ax of 4/1/84. 


IE 2213A/2215A 
60 MHZ OSCILLOSCOPES 


Tek's best-selling 
60 MHz scopes: 


THE PERFORMANCE, 
PRICE STANDARD 


Now 25 ways better for 


not a penny more! 


Now Tek has improved its 
2213/2215 scopes with brighter A 
displays. Greater accuracy. 
And more sensitive triggering. 
At no increase in price. 

The 60 MHz 2213 and dual time 


giving these scopes the final measure 
of convenience. 
Triggering, sweep accuracy, 
CMRR and many more major 
specifications are better than ever. 
heck the performance chart: not 


base 2215 have been the most | 1-800-426-2200 bad for scopes already considered 


papar moge in Tektronix 
istory. Now, Tek 

introduces an 'A" 
series update with 
more than 25 speci- 
fication and feature 
enhancements— | 
things you have 
askediorsuchas , 
single sweep— all д. 
included at no | 


added cost. 
Р д рото Ай 

isplay and пе 
vertical ampli- А 
fier design ; 
provides sharp; — 
crisp traces. [oU vm -— ——— 
Thatmakesihe2213A/ enhancement 2213/2215 "А" Serios 2213/2215 
2215A a prime candidate ^ CRT brightness 14 kv accel. potential 10 kv accel. potential 
for tasks like TV trouble- Vertical accuracy 3% O° to 50°C 3%, + 20° lo 30°C 
shooting and testing, Chop rate 500 kHz 250 kHz 
where fast Sweeps are Input capacitance 20 pF 30 pF 
typical. CMRR 10 to 1 at 25 MHz 1010 1 al t0 MHz 

New features include Channel isolation 100 1 at 25 MHz Not specified 

10 MHz bandwidth limit A Trigger sensitivity (ігі) 0.3 div at 5 MHz 0 4 div at 2 MHz 
Switch, separate A/B TV triggering 10divcompos.sync 2.0 div campos. sync 
dual intensity controls Sweep accuracy (in 10X) 4%, 15° lo 35°С 5%, 20° to 30°C 
(2215A only), and power- Delay jitter 20,000 to 1 (2215A 10,000 to 1 (2215) 
on light: additions custom- __10,000101(2213А) S000 to 1 (2213) 
ers have suggested for Ноо! Range 10:1 41 


"Pnce РОВ. Beaverton, OR 
approved 3-yesr ма includes 
Cay and apres lo 2000 lam oscillo- 
scopes purchased alter 1/1/8 


Сорупоги “1984, Tektronix. Inc. АП righls reserved. ТТА-438 


the leaders in their class! 


The eg still 
$1200* for the 
2213A, $1450* for 
the 2215A. Or, step 
up to the 100 MHz 
2235 for just $1650"! 
You can order, ob- 
tain literature, or 

get expert tech- 
nical advice, 
through Теке 
National Market- 
ing Center 

Direct orders 

include oper- 

ator manuals, 
two 10X probes, 
15-day return policy, 
world-wide service back- 
up and comprehensive 
3-year warranty. 


Talk to our technical 
experts 


perts. 
Call toll-free: 
1-800-426-2200 
Ext. 157. 


In Oregon call collect: 
(503) 627-9000 Ext. 157. 


Tektronix 


COMMITTED TO EXCELLENCE 


Computerizing 
a Medical Office 


A physician's advice can be handy for other professionals needing 


tailored applications 
Jonathan Javitt, M.D. 


Computer Consultant for Medical Applications 


As of July 1983, only 5 percent of 
the physicians in the United States 
owned microcomputers. Neverthe- 
less, I believe physicians will no 
longer be able to maintain an uncom- 
puterized office. Perhaps by the end 
of the decade all medical practices 
will have a computer. [Editor's Note: 
The trend may extend to other profes- 
sional offices with an extensive but 
specific clientele. The following advice for 
physicians may well apply to any profes- 
sional needing a tailored computer sys- 
tem. | 


Why Computerize? 

As medical practice costs rise and 
the supply of physicians increases, 
practices will need to pay increasing 
attention to economics and market- 
ing. Most good office-management 
programs can generate productivity 
reports by practitioner, by procedure, 
or even by piece of equipment. Deter- 
mining whether the practice is run- 
ning a piece of diagnostic equipment 
at a profit or a loss then becomes a 
simple matter. 

One of the most difficult aspects of 
practice management is patient fol- 
low-up and recall. With a computer- 
ized record-keeping system, however, 
mailing one or more reminder letters 


to patients and tracking those who 
don't respond can be done with ease. 
Such a system might also allow you 
to generate patient newsletters and 
health alerts. This contact can make 
a significant difference in a patient's 
satisfaction with your service. 

А computer in a medical office can 
also be an instant link to a world of 
information, from the hospital 
records of one's patients to the exten- 
sive database of the National Library 
of Medicine. Up-to-the-second con- 
ferences on a variety of topics are 
available to anyone with a computer 
and a telephone. Within the next few 
years, electronic mail will be the most 
efficient way for physicians to share 
information about patients. Ordinary 
mail will then be as useful as blood- 
letting. 


How to Computerize 
Successfully 

The selection of a computer system 
for a medical office need not be pain- 
ful, protracted, or even inordinately 
expensive. When done logically and 
systematically, it may even be enjoy- 
able and informative. If at all possi- 
ble, find a consultant who is experi- 
enced in medical office systems. I 
believe that the cost of mistakes in 


system selection is far more expen- 
sive than any consultant's fee. 

By а consultant | mean someone 
who is familiar with the medical- 
management programs on the mar- 
ket and with the computer systems 
needed to run those programs, rather 
than a programmer who offers to 
write a program for running your of- 
fice. Custom software is not an ideal 
solution to medical-management 
needs because if you have a problem 
with the software, you have only the 
original programmer to rely on. If he 
or she is no longer available, then 
you're stuck, with no one else able to 
help you. With commercial software, 
however, you will have the support 
of a large company and access to suc- 
cessive revisions. 

Seven steps for selecting a com- 
puter system for a medical office are 
listed below: 


. needs assessment 

. system specification 

. Software survey and selection 
hardware survey and selection 
. vendor selection 

. Office task assignment 

. Software support 


PEN Uo о BN 


While these stages may seem obvious 
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at first, each one is crucial, and by- 
passing any of them is an invitation 
to disaster. If at all possible, do not 
change their order. Especially try to 
avoid allowing the vendor to be the 
determining force in system selec- 
tion; the vendor's priorities are clear- 
ly different from yours. 


Needs Assessment 

Involving all office staff in needs 
assessment from the outset is imper- 
ative. A computer system is only as 
capable as those who use it. If the 
staff is unenthusiastic about the sys- 
tem, the chances of a successful tran- 
sition are minimal. All too frequent- 
ly, the office staff first encounters a 
computer system when it shows up 
in boxes. The other side of this caveat 
is equally important. Often the office 
staff knows far more about work flow 
than the physicians in the practice 
and will be able to spot inadequacies 
in a system while they can still be cor- 
rected with an eraser and notepaper. 
"If only Га known . . ." is an expen- 
sive utterance when it comes to com- 
puterizing a medical office. 


87FORTRAN/RTOS  - our adaptation 
of the Intel Fortran-86 Compiler generates іп 
| line 8087 cade using all 8087 dala types 

including 80-bit reals and 64-bit intergers. The 
compiler uses the Intel large memory model, 
allowing code/data structures ol a full mega- 
byle, and supports overlays Includes RTOS 

and support for one year $1350 


B7PASCAL/RTOS ss те! 5 ISC- 
Slandard Pascal with 8087-B088 exceplions 
These make it possible to use allthe ОВ? data 
types directly, whila generating modules in 
one ol fhe three intel Memory Models. Includes 
ATOS and support for one year $1350 


RTOS DEVELOPMENT PACKAGE 
includes B7 FORTRAN. 87PASCAL, PL/M-86, 
| Utilities, TX Screen Editorand RTOS. 52500 


RTOS— 
REAL TIME MULTI-TASKING/ 
MULTI-USER EXECUTIVE 


ATOS 1з a Micro Ware сәпіідшед versian ol 
| IRMX-86. Includes ASM-88, LINK-€6, LOC-46, 


System Specification 

What jobs do you expect the com- 
puter to do? Your answer should state 
exactly what information the system 
will be expected to store on any given 
patient, which report functions the 
software must be able to write, and 
so on. With this information, you will 
be able to choose software that will 

‘do the job that you want done. 

How expandable should the sys- 
tem be? If the system cannot grow, 
then you will have to stunt your prac- 
tice or get a new computer system—a 
costly way to do business. 

How will the flow of information in 
and out of the computer be man- 
aged, and how many users will be on 
the system at once? These factors will 
determine the hardware that you'll 
need. 

How much can you afford? The 
only intelligent approach to budget- 
ing for this project is to sit down with 
the practice's financial advisers and 
determine the monthly cost of the 
system versus the projected return. 
[n all likelihood, the calculations will 
justify a system large enough to han- 


PC TECH JOURNAL REVIEW: 
"Тһе Micro Ware package is prefer- 
able „ it executes the basic opera- 
tions more rapidly and Micro Ware 
provides a free update service." 


87ВАЅІС " includes patches to the IBM 
Basic Compiler and bath runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast pertormanca for 
all numeric operalions including trigono 
metrics, transcendentals, addition, subtraction, 
multiplication, and division , . 


B7 MACRO" -ош complete BOB7 software 
development package И contains a "Pre-pro- 
cessor, source cede lor a set of BOA? macros, 
and a library of numeric Junctions including 
transcendentais, triqanomelrics, hyperbolics, 
encoding, decoding and conversions ,, $150 


87 DEBUG" - г protessianal debugger with 
8087 suppor, a sophislitated screen-oriented 
macro command processor, and trace features 
which include Ihe ability to skip tractng through 
branches lo calls and software and hardware 


dle the office's needs. Once all the 
above questions are answered, you 
can start choosing the software. 


Software Survey and Selection 

Currently, there are no microcom- 
puter-based office-management pro- 
grams that can store detailed clinical 
information for each patient. While 
the concept of a paperless office with 
all patient data stored electronically 
is highly attractive, it is not yet prac- 
tical on microcomputer-based sys- 
tems. At present, that level of data 
management is available only on 
minicomputers. 

The reason for this situation is two- 
fold. First, software developrnent is 
driven by market demand. At this 
time, relatively few medical offices 
have state-of-the-art microcomputers, 
so why would programmers bother 
writing a complex clinical informa- 
tion- management system for such a 
small market? Second, the nature 
and structure of clinical information 
vary greatly Бот one medical spe- 
cialty to the next. It is simply not 
possible to design a clinical database 


8087 SUPPORT and FORTRAN for your PC 


8087-3 CHIP. . $175 


- with 180-day warranty and 8088 exchange. 
64K RAM Upgrade . 550 


87/88GUIDE - an exceliant tutorial on 
wriling 8087 code and interfacing il with 
compilers, Ful! at cade that runsi,., $30 


MATRIXPAK" manages a MEGABYTE! 
Written in assembly language. eur runtime 
package accuralely manipulates large matrices 
at very last speeds includes malra inversion 
and (he solution of simullaneous linear equa. 
поле Callable from MS Ройгал 3.2, MS Pascal 
3.2, and Micro Ware 87 MACRO. 87 BASIC, and 
RTOS comoilers .... each $150 


MICROSOFT FORTRAN 3.2 


MICROSOFT PASCAL 3.2 These 
new IEEE compatible compilers support both 


double precisian and the 8087. . each $259 


MICROSOFT C COMPILER includes 
Lattice C and the MS Libranan . £350 


| 

LIB-B6, and the ROM Hex Loader . soup inlerrunts Breakpoints can be set in cade or KENDA ere ety ; m Ж anis B Біле | 
ОВЈЭАЅМ" -a multipass object module 07 9uarded addresses in НАМ .. ..... S150 ғ) (34187 tor MS C Compiler  . . 125 
translator and disassembler. Producesassem- FOR-» BAS" - a library of interface routines МИНОС! Word. asasi, s sees 200 
bly language listings which include public which allow MS Fortran programs to call the Зирег5ой Fortran 66 ZIP ко 
symbols, external symbols, and labels IBM Basic Campiler library and access 555 8087 Suppor... гана АИВ 
commented with cross relerences. Ideal lor features such as Ме RANDOM NUMBER Computer пате БУ 204.. EN 
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What to do with your Apple II/lle® 
after you're through playing games — 


® Machine Tools with 2 or More Axes of Positioning Controls 
е Robotic Development ¢ Laboratory Experiments 
* Machinery Controis * Process Controls 


16 OPTO-ISOLATED 1/0 $270 
PLUG-IN BOARD (A18 1/0) 

е individually configurable 1/0 

е Compalible with solid state relay 

è interrupt inputs 

e Software 


2 AXIS STEPPER MOTOR DRIVER 
INTERFACE BOARD (A6 T/D) 

* Compatible with translators $215 
e Accepis encoder pulse inputs 

® Positioning soltware wilh ramping 

2 AXIS (35 oz. in.) PRIME 

MOVER SYSTEM (PMS 23) 9965 
e R2D23 dual axis stepper driver 

е (2) size 23 stepper motors 

ә Аб T/D plug-in interface board 

e Software, cahle 


ALSO AVAILABLE — 
APPLE COMPATIBLE 


* Half height direct drive disc drive ә 32 opto-isolated МО board (A32 МО) 


е 9" or 12" metal case monitors, * Power supiy lor PMS 23 system 
green or amber 12/24V-2A/5V-1A reg. (PS 23) 

е Bubble memory board 128K - Halix e 2 axis (22D oz. in.) prime mover 
ABM with software system (PMS 34) 


ROGERS LABS (714) 751-0442 
2710 SO. CRODDY WAY, SANTA ANA, CA 92704 


BASIC Discovers 
Shorthand. 


mining іп BASIC just got smarter, easier, faster... and five 


Progra 
great reviews. Before you write another program in BASIC, you might be wise 
to start with a little and. 


Five major computer publications have something qaod to lell you. About the 
BASIC Development System (BDS). And aboul making your programming in 
BASIC more efficient than you ever dreamed. 

BDS Is a powerful, integrated set of software tools Ihat quickly gels you 
beyond the BASIC basics. It gives you everything from Cross-Referencing to 
Scrotling Keys that let yau scroll by page or line. It gives you Compress and 
Uncompress commands, Varlable Dump, Single Step Trace and more. 

805 also nives you something else. A 30-day money back quarantee. 

Finally, BDS gives you great references, From reviewers who've lived with it and 
loved it. For example: "I wonder how 1 ever got along without it.” John М, 
uo. А pau sian uh 93, қ 

e'il send you the reviews just for na yr ATE қас 
us. Or, for only $79, we'll send you BDS BETATOOL SYSTEMS 
itself. And a 30-day money back guarantee. 
BUS ks амина fox (601 PC аты! computer. ӨКІ“, Ave » Sue 174 
МБАК accepii. Picaac Add $3 ing. 


lor Demet, ыны, 80231 = $30: Ne pgs 
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that is generic enough to be useful to 
a large segment of the market and yet 
specific enough to be perfect for the 
specialist. 

However, packages have been 
created that accommodate specific 
items of clinical information. These 
programs allow a practice to desig- 
nate 10 or 20 items that must be re- 
corded for each patient and to con- 
figure data fields to store those items. 
Similarly, the programs enable a 
practice to store lists of diagnoses, 
medications, and allergies for each 
patient, Some packages allow visit 
notes to be entered as free text in ad- 
dition to the structured data, In the 
long run, what is needed is a rela- 
tional database that is able to track 
clinical parameters over time and cor- 
relate them with other parameters. 
This level of sophistication has not 
been developed under current micro- 
computer operating systems and is 
currently available only under Unix. 
As the base of computer users within 
the medical world enlarges and more 
powerful operating systems become 
available on microcomputers, un- 


| doubtedly specialty-specific clinical 


databases will be designed to run on 
microcomputers. 

Even today, a microcomputer can 
do a vast amount of work in a 
medical practice. For instance, any 
good management program can 
maintain a general ledger for each pa- 
tient. (But be sure that the program 
you select lets you perform a com- 
plete audit trail for each account.) By 
storing the insurance carriers for each 
patient, one or more carriers can be 
automatically billed for each account 
payable. Another major way the com- 
puter will rapidly earn its keep is by 
its ability to track and age accounts 
receivable. Further, by billing on a 
staggered basis rather than monthly, 
a practice can maintain a smoother 
cash flow. The availability of this 
ledger information makes it simple to 
develop management reports to 
determine the economics of the prac- 
tice's fee structure, particular pieces 
of equipment, or procedures. Look 
for a software package that not only 
offers these reports, but will allow 
you to devise your own reports as 
you go along. 


pe ople are going for 
Fr ау! like there's no 
tomorrow. Emu 1m 
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Friday! is the new electronic ~ ‚ 
file handling system that has become > | m" 
an instant best-seller because it's 1 
so revolutionary. а = 
Within өз ЙИН it broke into - "— di d 
the Top 20 on the sales chart of Softsel, 
one of the country’s leading computer | ы 
software distributors. ^ 
And it's now well on its way to - 
the top. 


The Friday! phenomenon = 


is simple. your bank or board of directors, just "paint" 


Friday! uses simple menus and talks the format on your screen, then have 
to you in plain English, so almost anybody Friday! do all the work. 
can use it. And while Friday! does more than file 
It's great for sales and commissions, handling systems selling for as much as 
clients and portfolios, mailing lists and $495, it's yours for just $295 (suggested 
labels, invoices, inventories, paychecks, retail price)! 
reports and more. And it works with other For more information, contact 
microcomputer software like 1-2-3'" and Ashton-Tate, 10150 West Jefferson Boule- 
dBASE II? (our own advanced database vard, Culver City, CA 90230. (800) 437-4329 
management system). ext. 202. In Colorado, (303) 799-4900. In the 
It comes with a complete, step-by-step U.K., call (0908) 568866. 
tutorial, but you can set up an "electronic Or for the name of your nearest 


file" without even looking at the manual, dealer, just call 1-800-4-FRIDAY, ext. 202. 
then use it at the touch of a few keys. 

Friday! finds any filed information in “ 
seconds. Computes totals, subtotals, com- ASHTON “TATE М 
missions, etc. Prints form letters and 
mailing labels. Gives you quick reports 


from all or part of a file with a few key- 
strokes. Or if you need a special report for ийгем ы Ashton The. 1-2-4 i trademark of Lohan Development Corp 
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Well-designed software can be an 
enormous asset in enhancing com- 
munication with patients. By com- 
bining scheduling functions with 
automatic patient recall, systernatical- 
ly sending reminder notices to pa- 
tients before an appointed visit, test, 
or procedure is possible. This appli- 
cation makes it much easier to 
periodically recall patients with 
chronic conditions, such as hyperten- 
sion or diabetes, for the appropriate 
clinical tests. This type of follow-up 
is nearly impossible using manual 
methods, The mail-merge functions 
of these packages also make it sim- 
ple to generate a patient newsletter to 
report new services offered, impor- 
tant medical news, or other informa- 
tion of interest. 

The program you consider should 
contain a good word processor or in- 
terface with one. If it doesn't, chang- 
ing a form letter or recall notice will 
be difficult. 

А major consideration in choosing 
software packages is that they be easy 
to use. Unfortunately, many packages 
on the market are adaptations of 
hospital mainframe computer pack- 
ages. The mainframe programs 
usually run in batch mode, which 
means they are designed to run one 
function at a time on a large group 
of data, such as generating bills for 
all of your patients. This system 
doesn't work well if you want to run 
several functions on just a handful of 
data, such as entering a patient's ac- 
count, posting a single charge, and 
generating one bill. Select a package 
that is primarily record oriented so 
that you are not constantly switching 
from one batch program to another. 

On the other hand, batch mode is 
excellent for certain tasks. To be able 
to post the hospital charges for an en- 
tire hospitalization in one step or the 
charges for one day's rounds with a 
single command can be extremely 
useful. Similarly, printing all out- 
standing insurance forms at once is 
important. Therefore, look for a soft- 
ware package that can also operate in 
batch mode. 

In evaluating software, pay little or 
no attention to the advertising for the 
product—the only valid data is pro- 
vided by current users. Many soft- 
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ware packages have attractive 
demonstration programs that dealers 
are only too happy to show. These 
demo programs accommodate a 
small number of patients, run fast, 
and never lose data. The story may 
be quite different when the software 
is loaded with information on 2000 to 
5000 patients. Any reputable com- 
pany should be willing to provide 
you with the names of colleagues 
who are successfully using its soft- 
ware. lf it is not willing to do this, 
look elsewhere. 

Installation of medical-manage- 
ment packages is time-consuming, 
and the length of time can vary great- 
ly from one package to another. In 
the initial phase, the personal data on 


When buying a 
microcomputer, do not 
be concerned about 
whether it will ever 
break. | promise that 
sooner or later it will. 


each physician in the practice must 
be entered as well as the particulars 
of each insurance carrier with which 
the practice deals. А complete list of 
diagnoses and procedures used in 
the practice must then be entered 
along with the appropriate procedure 
charges and standard diagnostic 
codes. The most painless way to do 
this part of the installation is to main- 
tain a list of all diagnoses and pro- 
cedures encountered during the 
month prior to installation. Try to 
find a program that can learn new 
diagnostic codes and procedures as 
it comes across them. 

Instead of spending a lot of time 
designing billing forms and insur- 
ance forms, loak for a program that 
has predesigned forms. Even better, 
choose a program that comes with 
the paper on which those forms must 
be printed. Predesigned forms can 
save 20 hours of installation time in 
a busy practice. 

One misleading feature of several 
packages is that of electronic claims 
submission, that is, submission of 
claims via modem. Since insurance 
carriers have no standard electronic 


communications system, it isn't like- 
ly that your package will be able to 
communicate with all of the different 
carriers. As electronic claims submis- 
sion becomes a reality, the big soft- 
ware publishers will update their 
packages to include this feature. In 
other words, when shopping for soft- 
ware, do not be influenced by bells 
and whistles that you cannot use to- 
day. Н the product is stable, these 
features will be added as they be- 
come practical. 


Hardware Survey and Selection 

Only after the software has been 
chosen is it reasonable to consider 
hardware. In a single-station, single- 
user system running under CP/M or 
MS-DOS, hardware selection is 
straightforward, More likely, how- 
ever, a system will have several work- 
stations—the issue then becomes 
complicated. The problem centers 
around the lack of standardization in 
multiuser or network operating sys- 
tems. Software designers are strug- 
gling to keep their products compat- 
ible with these continually evolving 
operating systems. 

Although I prefer not to make 
strong hardware recommendations 
in a topical essay, I have observed 
that medical-management software is 
currently easier to marry to network 
systems than to true multiuser sys- 
tems. The distinction I am drawing 
is between a system in which each 
user is connected to a separate, 
dedicated microprocessor, sharing 
only mass storage, versus a system in 
which al] users share time on one 
microprocessor. Examples of the first 
approach range from freestanding 
microcomputers linked together in a 
network to a micro/mini arrangement 
in which all microprocessors are 
housed in one box and each is con- 
nected to a dedicated remote ter- 
minal, Standard CP/M software 
tends to run exceptionally well in the 
micro/mini type of system but none 
as yet run MS-DOS. If you are com- 
mitted to MS-DOS software and 
want to support several users, the 
only alternative is networked MS- 
DOS-based personal computers with 
a common file server. Be sure that the 
software publisher will support this 
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Changing our ribbon is a snap. 


e Most printers make you fool with a messy ribbon. е 
^. But with Digital's Letterprinter 100, all you have to do © 
is snap in one of our replacement cartridges. 
е You'll instantly get at least 5 million more characters’ worth of ink. - 
le Easy, isn't it? © 
e The fact is, everything about the Letterprinter 100 is easy. © | 
For example, with just a flick of a finger you can select | 
6 up to five different typefaces. Or let your e 
o computer do it for you, automatically. e 
If you can't find a typeface you like, е 
| ® we'll customize one for you. 
^^ Now why would the world's second 
| largest computer company go ta 
| ә such lengths to make the 
€ Letterprinter 100 so 
m accommodating? 
| ы Simply so it can spend more 
| o time doing what you bought it 


to do in the first place. 

And that's printing crisp, clear 
manuscripts and graphics. From letter- 
quality like you see here for word processing, 
ic high speed printing so you can get з draft 
page in only 10 seconds. 

The Letterprinter 100 works with any of 
Digital's personal computers or video terminals. And its а snap to use. 
See the whole family of Digital's Printers, including the 
daisy-wheel LOQPO2 and the low cost Personal Printer, the LA5O. 

For the distributor nearest you, call 1-800-DIGITAL.extenaion 700. 
Or write Digítal Equipment Corporation, Terminals Product Group, 

2 Mt. Royal Avenue, UPO1-5, Marlboro, MA 01752. 


digit] 


network system before you make the 
commitment. A little bit of checking 
will tell you that the micro/mini ap- 
proach is far cheaper than linking 
freestanding personal computers. 

Before you buy a computer, you 
should determine the quantity of in- 
formation to be stored on it. You can 
do this by multiplying the number of 
patients by the amount of informa- 
tion you need to store on each one. 
А practice that fills up its mass 
storage in two years and is then faced 
with a major financial expenditure 
for more disk space has clearly made 
some mistakes at an early stage of the 
selection process. The only intelligent 
solution is to determine the actual 
number of bytes needed per record 
stored and to multiply that by the 
projected number of patients over the 
next five years. One of the advan- 
tages of micro/mini computers is that 
they tend to support much larger 
hard disks than linked personal 
computers. 

The companion question to how 
much mass storage is needed is how 
will it be backed up. The cost to a 


medical office of an unprotected hard- 
disk crash is incalculable. Discipline 
is required on the part of the office 
staff. Murphy's law guarantees that 
when backup is not performed the 
disk will crash. The only safety lies 
in iron-clad rules about daily backup, 
preferably with a tape streamer. 
Similarly, invest in a backup power 
supply in case the failure is on the 
part of the local electric company. In 
this environment the investment in 
security is well worth it. 

In evaluating hardware, be some- 
what conservative. The tested prod- 
uct is generally a safer bet than the 
newer release with that added fea- 
ture. No shortage exists of maturing 
products that will provide all the 
power any office needs. Only 
through a year or two of experience 
in field situations can a manufacturer 
work out the final bugs that develop 
under the pressure of daily use. 

Dont fall short when you choose 
the simplest and cheapest hardware 
device—the printer. Dot-matrix 
printers are getting less expensive 
and more reliable by the day. А 


Modula-2. 
Simply 
Better. 
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P" «than Сог Pascal. They re finding 
Modwla-2, by Niklaus Wirth, the crestar of 
Pascal. For professional programmers, it's simply 

a betler language. 

Modula-Z. Simple like Pascal (if you know Pascal, 
you can be writing Modula programs in hours) bul with 
much more power and flexibilily. Power to handle any 
protesstonal application, so there's no need far extensions. 

Modula-2. Better than C because it gives you 
strong typing and superior separate compilation 
facilities. That means you wrile cleaner 
pregrams, faster. 

Daly LOGITECH's Modula-2/86 system translates 
directly into high-speed native code far PC-DOS“ 
MS-DOS™ and СР/М-86“, 


PC-DOS ts a ТИ ПИ, 15-805 ісі TM of Micrasaft, CP/M-B6 із a ТМ pi 
Bigita! Besesrch. VAOUYMS is a TM ol Digits) Equipment Corp. 


More and 
more software do- 
valepers are finding а 
new language simply better 


licati 
application. 


Ne other system speeds your Modula programs 
along faster ihan our native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in fiawless running condition. 

Multi-level everlays, 8087 support, ROMable 
cade, and a full library of standard modules make 
Modula-2/86 the perfact system for every professional 


We also offer the anly VAX/VMS" resident and 
cross compiler for the 8086. 

For VAX mainframes іо PCs, look to LOGITECH’s 
Modula-2 sofiware development systems. For 
professional programmers, it's simply a better choice. 


LOGITECH 


BOS Veterans Ahd., Redwood City, СА 94063 
415-365*9852 

LOGITECH SA fin Europej, CH» 1143 Apples, Switzerland 
LOGITECH Sil. Corso Nigra BO, 10015 IVREA ТО, italy 


medical practice needs to print on 
several types of paper, including in- 
surance forms, demand statements, 
and letterhead or bond paper. А sen- 
sible approach is to purchase enough 
printers so that the office staff is not 
continually installing and aligning 
different types of forms in one over- 
worked printer. The equipment cost 
is rapidly offset by the savings in staff 
time. 


Vendor Selection 

Although most vendors are honest 
and have good intentions, vast dis- 
crepancies appear in their abilities to 
follow through on promises regard- 
ing installation, training, and sup- 
port. Because of the high cost of in- 
ventory in computer dealerships, 
cash-flow problems can be fatal, as is 
demonstrated by the rate of dealer- 
ship failures. Carefully evaluate the 
business record of the dealer with 
whom you plan to undertake the 
project. Ask for bank references and 
for the names of satisfied customers. 
By all means, call the manufacturer's 
sales division and say that you are 


Circle 239 on inquiry сага. 


IBM PERSONAL 


COMPUTER 
64K w/1 Drive ............ $ call 
64K w/2 Drive ............ $ call 
198К РС-ХТ .............. $ сай 

IBM РС COMPATIBLE 

Sanyo MBC 550 .......... $ call 
Sanyo MBC 555 .......... $ call 
Chameleon w/2 Drives .... $ call 

DISK DRIVES 
Tandon 100-2 .............. $210 
Control Data DS/DD ....... $215 
Slimline DS/DD ............ $185 
Davong 10mb ............. $1675 
19 МВ Subsystem.......... 5995 


eee 
APPLE ® PRODUCTS 


PERIPHERALS 
AND ACCESSORIES 
IBM Monochrome Monitor $325 
ІВМ Monochrome ......... $295 
Adapter Card 
IBM Color Monitor ......... $620 
IBM Color Card .......... $220 
[ВМ Parallel Card ......... $140 
IBM DOS 2.0 ............. ‚. $55 
64K Upgrade Kits (set of 9) .. $55 
Parallel Cable IBM ....... $39.95 
Serial Cable IBM ........ $39.95 
DC Hayes Smart ........... $450 
Modem 1200B 
су Қ... Lue oy Ж 


» Medium and High Resolution 
e Parallel Printer Port © 2 year warranty 


$295 


IBM SOFTWARE 


Wordstar Pro. РАС ......... $378 
Wordstar .................. $238 
Multiplan MS-DOS ......... $158 
Home Acct. +............ $83.95 
Lotus 1-2-3 ............... $315 
РЕ Tudor ................-... 540 
СІНЕ 41 = ооо $375 
Әпретееіс 2 ............... %158 
Grosstalk .................. 5108 
Volkswriter ................ $112 


COLOR CARDS 


Plantronics Color Plus ... $369.50 
Quadram Color Plus! ....... $225 


FOR ALL COMPUTERS 
Monitor: Green & Amber 


APPLE Пе OMNIGRAPH 
COMPUTER imeem — d — fell Res 20 MHz | 
e Prints pictures, designs, graphs an all popular Мм. 
STARTER KIT dot-matrix printers USI Lookalike Шы. 
/ * Versatile selection of dazzling effects — zoom 
— м\т? Ci graphics, inverse graphics, 90° picture rotation, ONLY $99 
= SPECIAL= = hi-res screen reproduction and many more! 
=,PRICE = $79.00 
Ұра лалы 
APPLE PERIPHERALS APPLE SOFTWARE PRINTERS DISKETTES 

jayes Smart Modem 1200 $469 Wordstar Pro. РАС ........ $388 Epson RX-80 ............ $call Verbatim 5% SS/DD . (10) $22.90 

ST 6 PAL + w/64K ...... $269 Home Acct. ............. $44.95 Epson ҒХ-80.............. $525 (100) $220 

ST МО w/Game Port ... $169 Apple Quick File ........... $85 Epson FX-100 ............ $679 Verbatim 5% DS/DD . (10) $34.00 

pple Disk Drive ........ $285 Apple Writer lle ........... $150 Tractor Feed/FX-BO ....... $50 (100) $330 

pple Compatible D/D ... $160 Bankstreet Writer ........... $46 Okidata 92-Р ............. $420 Syncom 5% SS/OD . (10) $15.50 

G Joystick lle ......... $35.25 Мівісаіс Пе ................ $168 Tractor 82/92 ............. $55 (100) $150 

Okidata 93-Р ........,,... $700 
Okidata 84-Р ............. $968 MONITORS 

Amdek Color 11+ .......... $425 
Amdek 310-A ............. $165 
Princeton HX-12 .......... $465 


Circle 254 on inquiry саға, 


1. All items subject to availability. 

2. All prices subject to change. 

3. Software sales are final. 

4, Shipping: min. $4.00 shipping charge. 


5. We accept VISA, MC, Am. Exp. - 396. 
Personal and company checks, allow 2 
weeks to clear. California residents add 
6'7% sales tax. 


074 Crosswind Court, San Jose, CA 95126 (408) 263-1515, (408) 263-1516 


6. Customers must call for RMA# betore 
returning any merchandise. Any goods 
returned for restocking are subject to 
15% restocking fee at our discretion. 
Cancelled orders are subject to 2096 
charge at our discretion. 


NE WILL BEAT ANY ADVERTISED PRICE 


Circle 153 on inquiry card. 


Lower Price! 


We make C easy... 


... and work! 


Whether you're a seasoned pro or just 
getting started with C, our Eco-C C 
compliler has everything you need. 


eA full C compiler, including long, 
float and double. 

ФА library of more than 100 functions 

| for faster program development. 

eThe compiler generates assembler output (Zilog mnemonics) for processing 
with Microsoft's MACRO 80 assembler and linker, bath of which are included 
in the price. 

sExtremely efficient code (e.g., Knuth's "seive" executes in 15.8 seconds). 

efor a limited time, we include a copy of the C Programming Guide. The Guide 
and the Eco-C compiler provide an excellent environment for learning С. 


Perhaps the best news is that we've lowered the price of Eco-C to $250.00 and it 
includes a user's manual, the Guide and MACRO 80. Eco-C requires a Z80 CPU 
and CP/M (an 8088 version in the 2nd quarter). To order, call or write: 


г — 

| 6413 N. College Ave. nim 
Г aa Indianapolis, IN 46220 a = 
ECOSOF THING. (317) 255-6476 Wr, 


Trademarks: Есе-С (Ecusoft), MACRO 80 ІМісгевой?, CPIM (Digital Researcht, 260 (Ло 


FREE MONITOR NEC-8800 at unheard of prices! guy these 


quality systems al fraction of original cost, and receive a NEC green monitor (1410 or 1201) FREE! 
$1,299 


МЕС-8800 w/ 2 5'4" drives, іні. СРАМ, Basic. WordStar. MulliPlan 
іш 8" drives in pisce al 5'A^ drives 


ler 16-bil board (8086!) w/128K НАМ & 16-bit Basic MS/DOS 
ІШІ NEC warranty and support! 


ZORBA Portable Computer $995 Soil t year 


Most sophisticated 8-bit CP/M portable ever made! lor 52.405 
64K RAM. 2 drives 4.5.0.4. 800 KB read/write ІВМ-РС. Xerax 820, KayPro. Osborne. 
DEC Formats! {And wilh CO-POWER 88 you can even execute PC software!) Standard 
Interfaces. serial, parallel. JEEE-4BBI Software cluded CP/M 2.2,C Basic. WordStar, 
MailMerge. CalcStar. New in factory carton, full factory warranty & nationwide service 
INTERNATIONAL ORDERS WELCOME! Shipped immediately air-treighl Collect! 


SWP CO-PROCESSOA W/256K RAM-DISK RUN IBM SOFTWARE ОН ZORBA $499 


NEW HEWLETT-PACKARD INK JET PRINTER CA 
160 cps approaching laser-printer quality! Limited supply Lisi $499 $ LL 


| TAVA Fully IBM-compalible. incl. | SOFTWARE SPECIALS |ROMAR-II the ONLY APPLE- 
| video card (specify whether color LOTUS 1-2-3 compatible computer approved by 


of hi-resolution \ 
monochrome) $1,799 WordStar Propak (W/S, SpsllStar. US-Customs.................. $399 
ZENITH 2-132 


| NASHUA MailMergs. Slartndax)...... $429 
Condor 111 w/ReporiWriler $299 


HURRY! 
QUANTITIES VERY 
LIMITED! 


5'A" 5.5.1.0. 


1 Порру and [ 
FLOPPY $1.49 internal 10 MB hard disk.............. 
DISKETTES "^" | А 53,995 


180 BYTE May 1984 


Circia 58 on inquiry card. 


considering buying the company's 
product through a specific dealer. 


| Often, you will get a between-the- 


lines impression of the dealer's 


| reputation and stability. 


Any promises regarding installa- 
tion, staff training, and support must 
be included as part of the initial sales 
contract. Installation work and staff 
training to be provided must be 
specified in terms of both hours and 
personnel. If service is furnished by 
the dealership, find out if the techni- 
cians are employed full-time or if ser- 
vice is being subcontracted. 

When buying a microcomputer, do 
not be concerned about whether it 
will ever break. I promise that sooner 
or later it will. The essential question 
is how fast will it be fixed and by 
whom. Repair turnaround must be 
promised to you in terms of working 
hours, not days. An obvious point is 
not to consider operating without a 
service contract with a firm willing to 
make this commitment. 

All your hardware should be ser- 
viced under the same contract. You 
do not want to find yourself in the 


| position of having the computer ser- 


viced by one party and the printer by 
another. They will quickly start to 
argue about whose equipment is 
causing any problem, leaving you in 
the middle. 


Office Task Assignment 

All too often, office personne] come 
in one morning to be confronted with 
a stack of ominous-looking boxes 
filled with equipment that they are 
told to learn how to use. Effectively 
integrating a computer system will 
take some time, and provisions 
should be made for staff overtime 
and a temporarily reduced workload. 

One person in the office must take 
overall responsibility for system in- 
stallation, training, and maintenance, 
ideally, someone who is enthusiastic 
about the project in the first place 
and is likely to remain on the staff for 
some time. Installation planned for in 
advance will be a smooth process. 


Software Support 

Determine ahead of time who, if 
not the dealer, is going to support the 
software and to what extent. lt is 


THIS MONTH'S 


SPECIALS 


BROTHER/DYNAX HR-25 ....... 2... $749 
CATOH Prowriter 1 8510АР,.......... 9369 
СУТОН Prowriter 2 1550Р...,....... 9659 
NEC Spinwriter 2030 (Centronics)... . . 6869 
U.S. ROBOTICS Password 

Modem (1200 Ваш)...... sss 9359 
TAXAN KG-12N (12" Green Monitor). . .. $125 
BASIS 108 (128K, 2 Drives, CP/M 3. D). $1695 
TANDON Drive (IBM Compatible, 320K). $239 
FOURTH DIMENSION Super Drive (Apple) $219 
GREAT LAKES 10 MB ІВМ Internal... . $1075 
OCS 10 MB Extemal .............. $1975 
TALLGRASS TECHNOLOGIES 

12 MB Hard Disk. .. . . жү 

20 MB Hard Disk ......... MEME 
RANA ELITE і (Apple Compatible, — $245 
RANA 1000 (For ATARI) ........... ‚ $319 
MICROSOFT Multiplan (Apple 11) ...... $139 
HERCULES Graphics Board For IBM-PC. $369 


MA SYSTEMS PC Peacock ,......... $309 
ORCHIO PC Network Kit ..,......... SCall 
Color Graphics Board ....,......-. N- 
PLANTRONICS ColorPlus. . . $419 
TECMAR 
1st Mata Board For IBM "M ВАМ).. $239 
Graphics Master. . "M 
ORANGE MICRO 
Buttered Grappler+ 16K/64K . $179/$239 
Grappler CD (Commodore) ........ SCall 


ТЕ! Q 0 Г { SERVICI 
| K ЛЕ! 


401-273 2420 


ORD D S ON 


900-843-4302 


150 Broadway, Suite 2212, N.Y. NY 10038 


Monay Очаг, Cashier я Ck, Persona Ch (3 Weeks To Chear) 
Add 3% MC) VISA 5% AMEX Charge. Add 2% On COD Orders 
APO Orders Add 6% Add 3% For Nel Terms 

AR Returned Mon-Delacive Marchandise Are Subject To 20% 
Restacking Charge 

Gentech Reserves the Right to Change Advertised Prices 


Circle 181 on inquiry card. 


EL 


(Sen өл 


n | 
эы 


ALTOS 
586-10 Bus (8086), 512K, 5 Users, 
pend 12 MB Hard Disk & 


etre вт ss => з р t 89 у X і 


E 


СОМА 
1600-1 (128Х, а PD 5% 
1600-4 (10 MB Hard Disk. «e „4 SÉMI 
1500-УР (Portable) . .. ЗС 


COMPUPRÜO АП Models Ни: | 
CORONA 

Desktop & Portable PEs. .. . Scal 
EAGLE 

PC-2 / PC-XL /Spirit-XL 2... SEMI 
ПЕ Senos Mi Madels. ...,.. ‚ Са 
FRANKLIN 

АСЕ 1000 м! Color ..... . 6799 
ACE PRO PLUS System ....... §Call 
ACE 1000 PLUS FAMILY РАК...,.. Call 
ACE 1200 (8502/7808). .. . $1399 
ACE OMS (2 Drives}. ..... <. . Cal 
INTERTEC 

Head Start CompuStar _.,. SCan 
MORROW DESIGNS 


МО? (64K, 2 5500 Ппұв5, WordStar, 
Correct-it, Logi£alc, е1с.]....... 

MD3 (Same as pu m wi 2 коб 
Drives & QUEST Accting) ..,.. 

МОИ (128K, 111 МВ Ha Disk & 10500 
Drive, Same Software as МОЗ). . . Хай 


МОИ wi МОТ-60 Terminal ..... $2949 
Multi-User DECISION Series ..... Сан 
МЕС PC-8201A (wi 1EK ЯАМ)..... НЮ: | 


SANYO 

МЕС 550, (IBM Compatible, 8088, 126K, 
eed ab WordStar, CalcStar, 
ауе)... 

МВС 555 {550 Plus 1 Add. Drive, 
МайМегде, SpellSter, InfaStar). 


SWP Micro Computer Products 
For Kaypro 

Co-Power-88 Board For Kaypro tl & IV 
(8088 w/ 128K OR 256K) . SCal 


| 9 8 + 4 


TELEVIDEO 

1805 (IEM Compatible, 8088, 128K, 
2 Drives, М5-005 2.0) . al 
TPC I Ма Version nf Above) . й- 
Multi-User Systems Çal 


"odo F o * 


AST RESEARCH INC. 

MEGA PLUS 11 (64K, Ser & Cik) fee 
MEGAPAK 256K Module. _., 299 
SIX PACK PLUS (БАК, me hy Сі), E- 
COMBO PLUS (64K, Ser/Par, Сік)... $295 
1/0 PLUS II (Serial Port, Clock/Cal) , $129 


* OPTIONS ** 
Each 64X Increment Рог Expandable AST 


Boards Are $65. 
Serial Port, . й Paraligl Рой. $45 


Game 2 


LL E 4054 


«8 5124 сни Рой, Maximum - 
"Ж... 5299 256K . $588 


DQUADCOLOR ( (Video — . B 
DUADLIHK (6502 wi 64К) 489 
MICROFAZER 
Parallel? Parallel 
OK... $125 


к. wap бак . Es 
256K. 5584 512K. 3899 

pw "т Pari! Serial 

К. 145 . $159 64K . $218 


STH SYSTEMS end Plus... . $378 


CCS Supervision (1 "sd Column) . 
KEYTR ІВМ Keyboard 51 
MA SYSTEMS PC Peacock (RGB 
mposi Pe Parallel Port) 


>" SPECIAL PRICES OM келіні. - 
>e TECMAR, MICROLOG (BABY BLUE) 2 


те Е PLANTRONICS PROOUCTS — ** 
ALSCPYMCard........ $299 
Smarterm li (80 Column Card) . . $145 
Printer Mate (Printer Card}... . $59 


EPD Surge Protectors . SCall 
FOURTH DIMENSION 16K RAM Card . 
80 Column Card wi 64K (Пе Only) pe 


INTERACT. STRU. PKASO Universal . $125 
Shuffle Buffer (32K) . ... $229 
KOALA TECH, Koals Pad — . $85 
MICROSOFT Premium Softcard (ia) . 289 
MICROTEK Dumpiing-i6........ $159 
ORANGE MICRO ae . rr 119 
PROMETHEUS Graphitli , . ‚. $89 
COMREX ComFiler 

$1995 


(FOR QX-M), ЮМ8).......... 


CORYUS DAYONG 
мВ... Mea 10 МВ .. $1645 
11 MB 2350 15MB... m 
20MB... $3150 21MB... 52495 
СТІ 11 M8 Internal Hard Disk w/ ВК For 
DEC Rainbow.. . . . tas чз: $1995 
PEGASUS (GREAT LAKES) 

10 MB Internal For 195 . ‘Te 
23 MB External (v? Controler}. . 1845 
TECMAR Removable Cartridge Winchester 
in PE (5 MB). .......... $1495 

CALL FOR PRICES ON CAMEO, 055, 
FOUATH DIMENSION, FRANKLIN, CORONA, 
OCS, QUADRAM, SANTA CLARA, 


TALLGRASS & XCOMP 


АМАПЕХ 0P96256 (50 CPS NLO). . $1199 


EPSON 

FX-80 ...- - Е FRAU . $709 
RX-80 208 — RX-80 т. $979 
RX-100. . . 99328 (0450... Я 
MARNESMANN TALLY 

МТ 1601... = МТ 180L. .. 5839 
spwit-80 .. $329 1607... all 
OKIDATA 

ML92..., $433 ML93.... 5729 
ML B4(P)., $878 М(845). $1078 
STAR MICRONICS 

Deta 0... $460 Radix... $659 
DATASOUTH All Models... ..... = 
PANASONIC КХ-Р090.., -...- 
TOSHIBA Р1340/1350... TSE 
TRANSTAR 1215 Color Printer .... $458 
BROTHER /DYNAX 

DX-15 (t3 CPS, Diabla Compal). $Call 
HR-25 (23 CPS, IK Butiki.. $749 
DAISYWRITER 

2000 EXP (25 CPS, 48K Bulfer]. . . $989 
DIABLO 630 ECS/IBM 


NEC Ali Spinwriler 


c Call 
JUKI 5100 (17 CPS, Disblo Compa 
( UE. ampal) . E 
OLYMPIA Compact I) (Typeweiter) . 


QUME Sprint 1140. ET 
Sprint 1155. . 

EXP SSO) 5980) БАР ттр). $899 
EXP Or $418 ЕХР SQQ(S) . $450 
TRANSTAR Т120, 1130 £ T0 . .. $81 
AMDEK DXY-100, Апрю И. .... SCall 
ENTER COMPUTERS Sweet-P .... $02 
HOUSTON INSTRUMENTS = 
DMP ig B COLOR txt? PAPER) , $1945 
OMP 41 (SINGLE PEN 22x17 INCH). $2495 

LY Pixy-3 . 5 


ROLAND, STROBE ...,..... . Sall 


АМОЕК 
Video 300/ 3004/ 310A . 5198/148/159 
Colorie ... Сай Сою!» .. $449 


COMREX Color, Breen, Ambar. .. $al 


GENTECH 97712” Green. .... $99/$109 
PRINCETON GRAPHICS HX-I2 . _ 5485 
RGB interface For Apple lla. ..... 156 
SR-12, MAX-12 {Нет .....,... SCall 
ROLAND, SAKATA All Models. SCall 
TAXAN 
RGBvision 210 {380х262).,... " na 
4ES 


AGBvision 420 (640x262). ...... 
TERMIN 


LIBERTY Freedom 100/200...... $81 

a em re ee - 579 
2... 9870/9729 

TELEVIDEO АП Models.. ` all 

Personal Terminal (All Models) , | 

VISUAL A Models . ..... à. 

ЖҮЗЕ WY-75 (VT-100 Сотри ) $638 

"n v ij 1 
CHOR 

М... ........ 5189 

МАШИ. 6...0... и. $270 

HAYES 

Micromodem ile (w/Smarttom i}. $249 

Smarmodem 300 ........ . ӨС 

Smartmodem 1200....... Scan 

Smartmodem 12008 (8М) ... $439 

NOVATION 

а PON SCall 

J-Cat (А А uto Orig/Angwer, 300 е9; 3109 

Apple Cat I} (300 ма. 259 

212 Apple cat il m aud) 575 


103 Smart Cat (90 — ` $15 
103/712 Smart Cat (1200 aud) .. $408 


TRANSEND (Formerly SSM) 
Modemcard ж/ се (PU p. Un 


PC Modem Card 300 (For IB 

U.S. ROBOTICS 

Password (1200 Baud}... . $359 

et 2 0212-3Е (1200 Baud)... $399 
‘SOFTWARE | 

LoTUS 14- 3. $343 

MBSI, STAR Accounting Software . . §Call 


MICROPRÜ WordStar (IBM, CPIM ш 
WordStar wj enc LM Apple). . 

PS WordPhus-PC 

SOETWORD SYSTEMS Multimate , 
SORCIM SuperCalc 3 ona 


343 
=] 


QUADMASTEH ІІ - 9.Furnctina 
Esca MATHY түшт cad іг, 18M РС 


г. РЫН fioa | 
1 ешш ært € HD tracks 

жаланы of sep untied — OF Ga ПИК ВК гопа 170K saan 
wipe diui, usd, game poet гімгі $2738 ЖОТЬ T2325 ESTE $425 S09 5515 


IBM FC к XT Computers -- Cali 
г уу 1 PO PLUS Miede HE myey сари и sam]. (e 


SOFTWARE FOR IBM PE i OE EN (52-1 hoy rE «т БАр, BRAK жұн ару tbt нда Con 
анары 
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Supm Dries & Supsrfpoull .SixPakPlus Curtis 
Мьздиұ installa uv Curl -— none 64K 128 1926 256 IOK 184К 
with paralis, егіні por & chock $22? $267 5717 $357 $417 $467 S517 


aln Шыт geri, exi — 282 $102 $352 $402 $452 $502 $552 
MegaFlus Hi Cards 
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Circle 152 on inquiry card. 


unrealistic to expect a dealer to know 
as much about a package as the com- 
pany that developed it. Similarly, if 
the dealer does not sell more than а 
few copies of a product, he or she 
cannot afford the time te learn it in- 
side and out, and your problems can 
further be compounded by the ten- 
dency of dealers to reorganize, re- 
structure, and go out of business. 
Therefore, unless the product is 
directly and campletely supported by 
the publisher, that software is a risky 
investment. Regardless, the dealer 
should know the software well 
enough to install it competently and 
train your staff to use it. Ask him or 
her to supply you with the names of 
people to whom this particular prod- 
uct has been sold and make sure to 
call those people. 

To expect full suftware support for 
free would be unreasonable; no con- 
pany can afford to provide it. A com- 
pany that guarantees to keep your 
software running, even if it has ta put 
à support person on an airplane ta 
do it, is entitled to charge a monthly 
fee. Any campany thal provides this 
level of service without charge is try- 
ing № finance the support vut of 
future sales and is likely to be headed 
for serious financial trouble. More 
often, however, the company simply 
does not provide the support staffing 
that is promised. Full software sup- 
port and revision is worth the price 
Too many users have learned that 
lesson the hard way. 


Conclusion 

Although some warnings are ex- 
pressed in this article, the process of 
office computerization is ultimately 
worthwhile and likely to be highlv 
successful. If the above guidelines are 
followed, the chance of untoward 
surprises will be minimized and the 
mast probable question to arise will 
be "Why did we wait so long to do 
this?” a 


jonathan noit, M.D, M.RH,, i5 n Kelly 
Feline in Health Management at the Напалі 
School of Public Health, He has been à солени 
jn medical mcroconipuler and information systems 
fur tite past fu years, He сап be reached at 207 Park 
Drive, Bosten, MA 02215. In July Dr. favit? will 
be pining the staff uf Wills Eye Hospital, i 
Philadelphia, Pennsylvania, 
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3 inch computing 
ready when you are. 


1$ 


Media, drives, software. 
Everything you need is here now. 
Dysan 3'4" Flex Diskettes." | superior magnetic coating. And our 
Reliability refined. Personal comput- advanced burnishing techniques. 
ing is getting more personal. Smaller, What does all this add up to? 
lighter, more portable. Reliability. Dysan 
How small will it get? 314" Flex Disk- 


Frankly, we don't know. ettes are guaran- 
But we're confident that teed to be 100% 
314" is the next step on bit error-free. 
the way down. And durability. 
Why? They're backed 
Because everything by a five-year 


limited 
warranty. 


you need to get the most 
out of 314" computing is 
here now. In spades. 

The story starts with | 
our 334" one megabyte Flex Diskettes. | | | 
They're built on Фе same reliable | 
technology as the larger Dysan diskettes | 
you use today. But with some very | 
interesting innovations. м. 

Like a durable metal hub that pro- | | 
vides long-term read/write stability and | | 
accuracy. 

exi ination of | ге 

аА cmn оі met ad smaller size. 314” floppy drives ойы 
fragile plastic parts. So both diskette and 21 the reliability you've come to expect 
data will survive the bending that comes 100 5% drives. Simply put, they're 


3%” Floppy Drives. Plug in a 


ин handi 514" drives refined. And cut down to 
And our 344” Нех Diskettes are es 
: ; They're generally 14 the size and 
packaged with hard plastic carrying ү the weight of 514" drives. And 


ches that hold and man | 
EIE diabetes. ие ET > they use less than half the power. уы 


тары Yet the 314" drives plug right T" 
your но Попе. Or mall й атов с inro daye pason compas. 
And, of course, all the quality you 
expect from Dysan has come down to Dysan Series Software.” Best- 
347 too. Like our jacket liner material selling programs in 3%” There's just 
that cleans the diskette surface. Our one last thing necessary to turn 314" 


All that's required is less space. 


diskettes and drives into 34" computing. 

Software. 

And Dysan has solved that problem 
by licensing and converting scores of 
best-selling programs to 3%” Programs 
from DRI, Microsoft, Sorcim, Peachtree, 
Pearlsoft, ADS, ADI America and more. 

We call it Dysan Series Software. And 
it’s here right now. 


It's where personal computing is 
going. We'd be remiss if we didn’t point 
out that 314" computing isn’t just Dysan’s 
good idea. 

314" diskettes are being manufactured 
by several suppliers. So you're always 
assured of an abundant supply of quality 
media for your personal computer. 


314" floppy drives are being built 
by a number of leading manufacturers. 
Including Tabor, Seikosha, MPI and, 
soon, Seagate. 

To ensure the serviceability of 314" 
computing, Dysan has developed sim- 
ple, portable tools to test and align 314” 
drives. 

And we provide a duplication service 
to convert software from other formats 
to 314" 

That's the 314" story. Quality diskettes, 
reliable drives and a great selection of 
software. 

It's where personal computing is going. 

And it's ready when you are. 


Call Toll-Free (800) 551-9000 for 
complete information about 
3!4" computing. 


Dysan Corporation 

5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(408) 988-3472 


Оу ал тойук запас НЕ E 
trademarks of Don [o a 
‘Copyright 1984, Dysan Corporation. 
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|/О PROCESSOR 
Takes Your ВМ РС AStep Beyond 
By Adding a New Dimension of 
Productivity and Convenience 


|. OO PROX ESSOR increases your productivity by increasing your PC's capabilities. And ГО PROCESSOR 
offers you the convenience no other expansion board сап, 


LC) PROCESSOR is a multifunction board offering 2 parallel ports, 1 sertal port, а 64K printer buffer and 
a chronograph. The key to O PROCESSOR Ы unique abilities is its on-board 7-80 computer 


INCREASED PRODUCTIVITY 

| O PROXESSOR's 64K buffer eliminates wasted hours of waiting for your printer to finish printing betore 
your cam use your computer, The buffer frees the computer for your use while the printer continues printing. You 
save Time and increase productivity, 

You can even use the buffer for TWO printers. Simply initiate printing instructions and 14? PROCESSOR's 
compter does the rest 


ADDED CONVE и 
With oth | rs), you must tediously enter programs or load disks to activate the printer 
m No j | i time cor 2 ng Кава, but it also ties up your PC's processor. , 
JCESSOR elimir етсе The on-board computer handles the complete pee 
e - ZAI Ly yo! use the | with all of your PC software — it's fully compatible, No special progre 
is So AOC ІН atic 18 ret 
| "PROCESSOR s b ты t doesn’t tie up your PC's processor. It works independently, using the 
ip puter, to i incre ease computing speed and provide full software compatibility. 
SSOR wi Ip Ом with years of reliable performance and is. backed with an excep 
warranty. m. 
PROCES 3 е your computing more productive and convenient Isn't that why ' 
CESSOR is available now at your local computer dealer. 
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Reviewer's Notebook 


Last month I mentioned the 
Panasonic Sr. Partner, a good, new 
IBM PC compatible. Since then, 
however, the prices I quoted have 
been changed. The two-drive version 
with 128K bytes of memory, a printer, 
and a good software bundle (Word- 
star, Visicalc, PFS:File, Graph, and 
Report) now costs $2945, This is still 
a fairly good price, but it's not as 
great as the original one. 


Multiplan and PFS:Write 

There are a number of good prod- 
ucts out there that somehow take a 
long time to get reviewed in this 
magazine. Two of the best in this 
category are Multiplan, a spreadsheet 
program from Microsoft, and 
PFS:Write, a word processor from 
Software Publishing Corp. 

Multiplan is very easy to use, fairly 
powerful, available for many systems, 
and reasonably priced ($195). It will 
probably replace Visicak as the stan- 
dard to which other spreadsheets are 
compared, 

PFS:Write is also very easy to use 
and fairly dependable. It lacks some 
fancy features, but it has all of the 
essentials. And although the pro- 
gram is copy protected, it costs only 
$150. PFS:Write is currently at the top 
of my list of recommended word 
processors. 


The Leading Edge 
Word Processor 

One of the programs just behind 
PFS:Write on my list is the one by 
Leading Edge. 165 very easy to use 
and loaded with features. One of the 
nicest of these is the ability to 
"undelete" material, a feature that 
comes in very handy when, thanks 
to the [BM's keyboard buffer you 
delete more than you intended to. 
The program is a bit expensive ($295), 
but it's a lot cheaper than Wordstar, 
and it's not copy protected. 


Rich Malloy 

BYTE Senior Technical Editor 

Unfortunately, the Leading Edge 
word processor has a peculiar way of 
storing files on disk. Every file, no 
matter how small, uses up at least 6K 
bytes of disk space (12K if you dont 
turn off the backup provision). You 
can eat up a lot of disk space very 
fast. Also, files are stored in a very 
unusual format. An "end of text" 
character appears in the beginning of 
the files, which makes it impossible 
to get the operating system to TYPE 
outa file. And the filenames look like 
this: "FO1D0002." If you accidentally 
alter one of this program's directory 
files, vast quantities of text may 
become relatively inaccessible. There 
is a way to access these lost files, but 
you'll have to call Leading Edge to 
find out. 


Infoscope 

The folks at Microstuf, who 
brought us the Crosstalk communica- 
tions program, have recently come 
out with an impressive database 
manager for the IBM PC called In- 
foscope. For $225, this program has 
a lot of very novel features. First, it 
has the fastest sort capability 1 have 
seen. Second, it's one of the few pro- 
grams that make full use of the IBM 
PC's memory. Third, it has its own 
windows. Fourth, it has a powerful 
"focus" command to focus in on data 
records that fit particular conditions. 
And Infoscope has a spelling checker 
that tries to guess what command 
you would have typed if you hadn't 
made a typing mistake. 

Infoscope is not going to replace 
dBASE II or Microrim, but it is going 
to fill а big niche in the software 
market. А review of the program 
should appear in these pages very 
soon. 


PC-Talk 
The best communication programs 
are also usually the cheapest. For 


example, the series of MODEM pro- 
grams originated by Ward Chris- 
tensen for CP/M systems has set the 
standard for data transfer. Best of all, 
МОРЕМ? and XMODEM ате avail- 
able for free from several bulletin 
boards around the country. 

For the IBM PC, a BASIC program 
called PC-Talk is available from a com- 
pany called Freeware. Users are en- 
couraged to copy the program and 
pass it on to their friends. There is no 
charge, but Freeware encourages 
customers to contribute $35 to the 
company. 

PC-Talk version 3 is one of the best 
programs I have seen for any price. 
Some very good communication pro- 
grams for the IBM PC cost much 
more and have more features. But for 
general-purpase communication, 
PC-Talk is hard to beat. 


This Month 

This month we're reviewing two 
780 machines. The first is the Kaypro 
10, the economical Z80 machine with 
a 10-megabyte hard disk. Another 
Z80 machine with a hard disk, the 
QDP 300, is a high-priced, high- 
performance machine with a 192K- 
byte disk cache. 

Last August we reviewed a group 
of compilers for the C programming 
language. This month we take a look 
at two more C compilers for Z80 
systems. 

We also review a computer-aided 


- design system called CAD-1 from 


Robographics. 

For TRS-80 Model Ш enthusiasts, 
we take a look at three CP/M boards 
and the LNW-80 microcomputer 
system. Ала for the IBM we have а 
review of Thinktank, a program that's 
supposed to help people write more 
clearly and coherently. а 


Rich Mnilluy is BYTE's ymduct-neviee ertitor. Не 
cui be reached at РОВ 372, Hancock, NH 03449, 
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Votrox voice synthesizers 
let your computer talk to you 
in a world of sound. 


Now your ears are os important os your 
eyes when working with your computer. 
With a Монах voice synthesizer your 
computer talks, and it talks to you in а world 
of sound you never thought possible. 

Votrax wos one of the first pioneers in the 
field. The Votrax SC-01A speech chip is state , 
of the ort, the one many other manufacturers E. 
E their own equipment. реа ud а 

Ot it meons to you is unporolle i | 77 
speech capobility. Votrax voice synthesizers | жин. : у Ls PAARNINGEADY 
реет words by using their basic э: | 2d 
uilding blocks rather than utilizing a 

vocabulary of a few hundred words. Ir 
assures you of an unlimited vocabulary. And 
an unlimited range of sounds: from jer 
planes to on odvanced musical ronge. 

Dest of all, Votrax speech synthesizers ore 
"smart," requiring no computer memory for 
operation. Your computing capocity stoys 
free for other tosks. Small in size yet 
surprisingly economicol, Votrax voice 
synthesizers are sophisticated pieces of 
equipment thot hook-up In seconds. 

Mix speech or sound, program sound 
frequencies or огороде levels, or compose 
your own music with either the Votrax 
Туре `N Talk тм or Personal Speech System. 

\deol for business, school, handicapped 
use or the home, Votrax voice synthesizers 
put o world of sound In your computer. 

See your locol computer retailer or call 
toll free for more product, warranty or 
ordering information: 1-800-521-1350 
(in Michigan call 343-588-0341). 

Deoler inquiries welcome. 
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Software Review 


Thinktank 


An outlining and organizing tool 


William R. Hershey 
MITRE Corporation 


[n the same way that Pascal and other structured pro- 
gramming languages encourage a top-down approach 
to programming, outlining encourages a top-down ap- 
proach to writing. The benefits are the same. The invest- 
ment of a little time planning and organizing saves time 
in the long run and results in a more efficient final prod- 
uct, It's not surprising, therefore, that a couple of Pascal 
programmers, David Winer and Jonathan Llewellyn, 
have come up with a clever program for outlining: 
Thinktank, billed as the first "idea processor.” 

[n the first part of this review, I'll discuss Thinktank's 
capabilities, its similarity to word processors, and some 
of its unique features. Many of Thinktank's commands 
are, after all, word-processing commands: INSERT, 
DELETE, COPY, MOVE, ХСНАМСЕ, etc. In the second 
part, I'll describe what it's like to use Thinktank. Learn- 
ing and using the program is generally very easy. The 
documentation is top-quality but the program has some 
shortcomings. Thinktank also has several potential ap- 
plications bevond organizing and writing text. 


What Is an Idea Processor? 

My first big question about Thinktank was, “What 
does this program do that a good word processor 
doesn't?” Thinktank's advantage is in its ability to display 
an outline at different levels of detail without modify- 
ing the contents. You can display the level of detail you 
need with two commands, COLLAPSE and EXPAND, 
These commands help you visualize how your writing 
fits together. You can see relationships you might have 
missed if you tried to absorb all the headings in a long 
outline. 

Thinktank also lets you alphabetize the subheadings 
beneath а given heading at any level, which is very 
handy for certain file-management tasks. And it offers 
the options of generating section numbers and tables of 
contents with page numbers. 


The Thinktank Environment 
Thinktank reserves the bottom four lines of the screen 
(ог menus, prompts, and error messages. The top 20 


lines constitute a text area that serves as a window into 
your outline. Headlines appear in the text area with 
pluses or minuses preceding them. À plus means addi- 
tional subordinate headlines exist at deeper levels, and 
a minus means the headline has no subheadings. Think- 
tank automatically generates the pluses and minuses and 
indents the headlines appropriately on the screen. À 
headline can also have an optional block of text, called 
a paragraph, of up to 2048 characters in any format. The 
paragraph follows the headline in the outline; any sub- 
headings follow the paragraph. 

A bar cursor highlights an entire headline at a time. 
Move it up and down through your outline with the 
arrow keys; the location of the cursor determines where 
a command is to take effect. 

The manipulation of headlines and paragraphs is 
similar to the manipulation of text with a word- 
processing program. Because headlines follow a struc- 
ture, however, the commands are probably slightly more 
complex than the ones in a word processor. When you 
want to create or edit material, you have to specify 
whether you want to edit a headline or a paragraph. 
When creating а new headline, you need to indicate if 
it's to be positioned directly above the one highlighted, 
directly beneath it, beneath it at a higher level (to the 
left), or beneath it at a lower level (to the right). Similar- 
ly, moving a headline from one place to another in an 
outline can be an involved process, sometimes requir- 
ing multiple steps with several level changes. The 
DELETE command also operates in several different 
ways. You can delete a single character, an entire headline 
ог paragraph, or a selected portion of a paragraph. You 
can also restore a previously deleted block of text. 

In Edit mode, the bar cursor disappears, and a blink- 
ing character cursor indicates where the action is. To edit 
headlines, which is more limited than editing para- 
graphs, you enter Insert mode; the left arrow functions 
as a destructive backspace, and Ctrl-D deletes the char- 
acter under the cursor. Paragraph editing includes auto- 
matic word wraparound, a Typeover mode, the capabil- 
ity to exchange one pattern for another, a FIND com- 
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At a Glance 


Name 
Thinktank 


Type 
Ова processor 


Manufacturer 
Living Videotext Inc. 
1000 Емен Court 
Раю Aka CA 94303 
(415] 964-6300 


Price 
$150 


Computer 
64K-byte Apple Il, !! Plus, or Пе; 96K-byte Apple Ill, ІВМ Personal 


Computer. Apple Macinrosh version slated for the second quarter 
of 1984 


Lanquage 
Pascal and Assembly 


Format 

Apple tt, 1 Plus, and ile. two 5Y«-inch Roppy disks (pSystem]; 
Apple № three 54-inch floppy disks (p-System]; Apple Macintosh: 
опе 34-inch disk: IBM Personal Computer: опе 5'A-nch floppy 
disk (PC-DOS) 


Documentation 

Users manual [228 pages. spiral-bound] with tutorial and 
reference guide; reference сага; data disk го accompany tutorial: 
technical notes available separately Юг 55 each 


Audlence 
Writers and others who need to organize thelr thoughts 


mand, and SELECT, which highlights a section of text 
that you may then copy or delete. 

Depending on the capacity of your disk (hard or flop- 
py), you can create up to 10,000 levels of headlines with 
Thinktank. This permits a fairly robust outline. Each level 
is indented to the right of the next higher level, and the 
display automatically scrolls left and right to let you see 
all 80 characters in a headline. 

If you don't want to see all the deeper levels in an 
outline, you can make them disappear by issuing the 
COLLAPSE command. EXPAND brings them back to 
any level you wish. The < and > keys represent EX- 
PAND and COLLAPSE, respectively; the shapes of these 
symbols suggest the operations invoked. In their 
simplest form of usage, these two commands apply to 
both the paragraph and the subheadings beneath the 
highlighted headline; however, you can COLLAPSE or 
EXPAND just the paragraph or just the subheadings. 

These two commands make Thinktank unique and 
give it capabilities not available in word-processing pro- 
grams. You can experiment with how your ideas relate 
and test how each detail contributes to the whole. I like 
to COLLAPSE an outline so that just the highest-level 
headings show, then step down the subheadings and 
EXPAND each one to see how it relates to the whole 
piece, I can determine if a subheading really belongs 
where I put it and then COLLAPSE it again before pro- 
ceeding to the next one. 

The COLLAPSE and EXPAND commands may seem 
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insignificant at first, but I recently found them invaluable 
in writing about a mazy systems-engineering problem. 
I ended up rearranging that outline many times. 


Other Handy Features 

Alphabetizing a list can be a tedious chore even with 
a word processor, but if your program has sorting capa- 
bility, is a snap. Fortunately, Thinktank can sort. When 
you issue the ALPHA command, the program arranges 
all the subheadings beneath the bar cursor in alphabet- 
ical order. You can also sort a list of numbers or 
numbered headlines or alphabetize the subheadings at 
any level. You can manage a simple database, like an ad- 
dress file, with the ALPHA command. 

The PORT command directs Thinktank's output to a 
printer or to text files. Sixteen format settings offer lots 
of flexibility for printed listings. In addition to the usual 
capabilities for specifying line spacing, margins, page 
length, headers, footers, number of copies, and printer 
control codes, you can have Thinktank assign section 
numbers to your headlines (see figure 1), 

You can also control indentation and the level to which 
headlines and paragraphs are printed, which enables 
you to generate one listing of just your outline (with the 
paragraphs suppressed) and another that shows only the 
major headings with all paragraphs. (Figures 2 and 3 il- 
lustrate these alternatives.) 

Thinktank can be used to generate a final written prod- 
uct. If you need a table of contents, Thinktank will 
generate it, automatically inserting the proper page num- 
ber for each headline. However, if you would rather use 
a word-processing program to polish up your final ver- 
sion, you can PORT the document to a Pascal text file 
and read it from there into your word processor. It is 
preferable if your word processor reads Pascal text files, 
but the utilities to translate them to text files for other 
operating systems are available from Living Videotext. 


Learning Thinktank 

Thinktank is easy to learn and use. А slash (/) pro- 
duces a main command menu at the bottom of the 
screen, which is very helpful while learning the pro- 
gram. But after you learn the commands, you can op- 
tionally evoke each one with a single keystroke (M moves 
a headline, for example) without pressing / first. А 
hierarchy of menus leads you through all the choices, 
and the Escape key consistently operates as an exit from 
all menus. (If you are distracted by the clicking and 
squirting sounds, simply turn them off with Ctrl-Q.) 

The 228-page manual, by John Unger Zussman, is 
well written and well constructed. The book starts with 
an introduction that describes Thinktank's philosophy 
and then covers the differences between the versions 
available for various Apple computers—the 64K-byte 
Apple П, П Plus, or Пе, or 96K-byte Apple Ш. (Your 
system must have two disk drives because Thinktank ac- 
cesses program segments periodically trom one disk 
while updating the outline file on a different drive.) 
Other chapters in part І deal with how to start using the 


You come first. 


With NEC's РС-8800 personal computer, you 
don't have to ask yourself which comes first, the 
hardware or the software. 

It's designed to be uncompromising 
- in both areas. So you come first. 
In the office or at home. 

The hardware lets you select 
from NEC's state-of-the-art pro- 
cessors, disk drives, printers, 
and monitors. 

For $1,599 you get an 8-bit pro- 
cessor, 5/2” dual disk drive, an 
NEC high-quality monitor and lots of free 
CPIM software. 

You come first again with NEC's high- 
quality graphics and ultra-high rellabllity. 

The PC-8800 from NEC Home Electronics. 
It puts you first. So you can break out of your shell and grow. 


] operating system 
• 8” dual disk drive 
” High-speed dot matrix or 
letter-quality printer 
Free software with 
complete system: 
е WordStar® word processing 
* MallMerge? 
е Multiplan"" spread sheet 
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NEC Corporation, Tokyo, Japan 
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Figure 1: A Thinktank outline with automatically generated section 
numbers. You can specify the number of levels to print and the amount 
of indentation. 
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Figure 2: A Thinktank outline with the headlines only. This is helpful 
in organizing your thoughts when you're just getting started. 


the screen 

Thinktank reserves the bottem four lines of the screen for menus, 
prompts, and error messages. The other 20 lines form a text ares that 
ja а window into your outline. Headlines appear . . a 


bar cursor 

А bar cursor highlights an entire headline st a time, Move } up and 
down through your outline with the arrow keys, Tha position of the 
ber cursor determines re commands will take effect. 


manipulating headlines end paragraphs 

The manipulabion af headlines and paragraphs ia similar tg the 
manipulation af text with a word-processing program. Because 
hemdlines follow a structure, however, the commands are probably 
Sligntiy more gomplex than the ones in a word processor. When you 
want ш... 


edit mode 

Іп edit mode the bar cursor disappemr3, and a blinking character 
сыгчог determines where the action is. Editing headlines ік more 
limited than editing paragraphs. With headiines . . 


Figure 3: A Thinktank outline with major headlines and paragraphs. 
In this mode, the final product starts to emerge. You can insert a 
paragtuph beneath a headline at any level. 
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program. À tutorial uses a sample outline supplied on 
a separate disk. А chapter entitled “Notes and Sugges- 
tions" offers shortcuts; a glossary defines all the terms 
used in the manual; and appendixes cover an introduc- 
tion to the Pascal operating system, disk management, 
and other technical information. 

Part II contains a reference guide with all the com- 
mands listed in alphabetical order. A section on error 
messages describes where an error may occur, the pos- 
sible causes, and some suggested solutions. There's an 
extensive index at the end of the manual. 

Technical notes describing how to link Pascal programs 
to Thinktank are available from Living Videotext for $5 
each. Telephone support is excellent. When I called with 
questions, I received very helpful advice from one of the 
program's authors. Also, Thinktank's lack of copy pro- 
tection makes it easy to create backups. 


Annoyances 

Some of my complaints relate to command logic and 
are unique to the type of program Thinktank is. The 
MOVE command needs improvement. You can't move 
groups of headlines without moving the higher-level 
headline and all the subheadings under it. If, for exam- 
ple, you want to move 5 out of 10 subheadings to a 
different headline, you must move them one at a time. 
If you want to move a subheading so it falls under a dif- 
ferent headline, you can't simply move it up or down: 
you have to move it left, then up or down, then right 
to get it back to the proper level. It is also difficult to 
move a piece of a paragraph so it falls under a different 
headline. 

The COPY command is similarly limited. You can copy 
only one headline at a time, and the copy goes directly 
beneath the original. You then have to move the copy 
to where you want it, 

Certain keystrokes should work at different menu 
levels, not just at the main menu. These keystrokes that 
are restricted include the up and down arrows for mov- 
ing the bar cursor (Ctrl-O and Ctrl-K on the Apple II 
and the Apple II Plus) and the < and > keys when used 
for the EXPAND and COLLAPSE commands. It would 
be very helpful to have these operations available in the 
New, Edit, and Move modes. Such improvements would 
save many keystrokes and unnecessary menu changes. 

Differences in the sequence of commands for creating 
and editing paragraphs is bothersome. Within the same 
paragraph, the New mode, for example, requires a dif- 
ferent set of cursor moves than the Edit mode (which 
you can use after entering the text for the new para- 
graph). And why does SAVE require an extra step? Else- 
where, the program saves headlines automatically. After 
à save, you must answer the question, "Are you finished 
editing this paragraph?" Since the limit on paragraphs 
is only 2048 characters, repeated paragraph saves are a 
waste of time. 

Ioriginally intended to write this review entirely with 
Thinktank. But the editing routine for Thinktank para- 
graphs is so cumbersome that I decided to use the Word 
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Time for your computer to make the telephone con- 
nection — with an intelligent, full 212A 300/1200 
baud modem — with a real time clock/calendar — 
and with the capability to expand into a com- 

plete telecommunications system. It's time for 
PRO-MODEM 1200. Much more than just a phone 
modem. 


When you're on-line, time is money. PRO-MODEM 
telecommunication systems help you save. By 
monitoring the duration and cost of your phone 
calls. And by sending and receiving messages, 
unattended, at preset times when the rates are 
lower. . .with or without your computer. 


Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you'd have to 
buy both the Hayes Smartmodem 1200 plus their 
Chronograph for about $950 to get a modem with 
tíme base. 


PRO-MODEM 1200 is easy to use. A convenient 
"Help" command displays the Menu of operating 
command choices for quick reference whenever 
there's a question about what to do next. Extensive 
internal and remote self-diagnostics assure that the 
system is operating properly. Some of the other 
standard features include Auto Answer, Touch 
Tone and Pulse Dialing, and Programmable Intelli- 
gent Dialing. 
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PRO-MODEM does more. It lets you build a full tele- 
communications system with features like Auto 
Dialer, Incoming and Outgoing Message Buffering, 
Business/Personal Phone Directory, Program- 
mable Operating Instructions, a 12-Character 
Alpha-Numeric Time and Message Display, and 
versatile PRO-COM Software. PRO-MODEM com- 
mands are Hayes compatible so you can use most 
existing telecommunications software without 
modification. 

There's much more to the PRO-MODEM story. See 
your local dealer for complete details. He'll show 
you how to save time. And money. 


Prometheus Products, Inc., 45277 Fremont Blvd., 
Fremont CA 94538, (415) 490-2370 


Juggler program from Quark (2525 West Evans, Suite 220, 
Denver, CO 80219, (303) 934-2211), which now has me 
spoiled. I still believe, however, in the value of Thinktank 
for organizing information and writing outlines. 

My remaining complaints have to do with Thinktank's 
implementation on the Apple III. Despite the 256K bytes 
of memory available, you must wait interminably for disk 
accesses—both for program segments and for data— 
because the program is really designed for a 64K-byte 
machine. It takes 5 to 10 seconds for most disk accesses, 
but I timed one at 25 seconds—25 seconds to delete just 
one headline. 

You can redefine edit keystrokes with Thinktank, so 
I tried to make them the same as the Word Juggler com- 
mands, which are input with the Apple III's numeric 
keypad. Unfortunately, I found that the program did not 
have the logic to distinguish between the keypad keys 
and their main-keyboard counterparts. 


Databases and Trees 

Thinktank has database-management capabilities, 
thanks to the ALPHA command, and the ability to hide 
what you don't need to see. The manual has an exten- 
sive list of applications, including "to do" lists, telephone 
directories, and catalogs of collections. l've used the 
program to keep a list of publications that I need to refer 
to in my work. The table of contents lists the narnes of 
the publications (sorted alphabetically, of course) and 
their page numbers. The actual listing page contains a 


brief description of the publication, the author, and the 
date. 

А topologist will tell you that Thinktank's data struc- 
ture is called a tree, a convenient device for lots of math- 
ematical endeavors. Computers use trees all the time in 
their internal workings. Users, however, are seldom 
aware of them because programs reveal only the forest, 
Sorting and other database-management operations, for 
example, use trees extensively. With Thinktank's tree 
structure out in the open, we can expect to see some very 
interesting uses made of this program (genealogy is one), 
and we can hope for improvements that will enhance 
its mathematical potential. 


Conclusion 

Thinktank is a refreshing new program, friendly to use 
and well documented. Because it is very important to 
organize ideas before writing, an idea processor can be 
as useful as a word processor. With a few improvements, 
Thinktank could be a total word processor that integrates 
the process of organizing thoughts with the art of 
writing. 


William R. Hershey (MITRE Corp, 1820 Dolley Madison Blod., McLean, 
VA 22102) is a systems engineer with a B.S. in engineering from Princeton 
and an М.А. in computer and communication sciences from the University 
of Michigan. He is chairman of an Apple Ш users group in the Washington, 
DC, area and an instructor in computer literacy at the University of Maryland's 
Liniversity College. 
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RGBvision 420 features 640 horizontal line 
resolution with .38mm dot pitch, non-glare 
black face picture tube, 18 MHz bandwidth. 
Includes cable. 


TAXAN Model 121 (Green) or 122 (Amber) 
are TTL, 800 horizontal line resolution, 


20 MHz bandwidth. 


The optional tilt and swivel base with LCD 
clock, model 110-12, is also available for 
Models 121 / 122. 


Ask your dealer about TAXAN model 505, 
256K RAM expansion card for 


the IBM P C. Circle 387 for Dealer inquiries. 
Circle 388 for End-User inquiries. 
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TAXAN manufactures monitors for nearly every personal computer. 


TAXAN Corporation, 18005 Cortney Court, City of Industry, California 91748, (818) 810-1291 | 
See your local TAXAN dealer or call us for details 


Hardware Review 


The QDP-300 Computer 


A speedy Z80 at a premium price 


Edward Joyce 
Free-lance Writer 


Line end to end all the 280 systems on the market and end up with опе machine—the QDP-300 from Quasar 
you could almost circle the earth. From this conglomera- Data Products (ООР). 
tion, eliminate the ones that run at less than 6 MHz and The speed and price of the QDP-300 distinguish it from 
you narrow the field considerably. Of this group, isolate most Z80 systems. The microprocessor hums at 6 MHz, 
the systems costing more than $6000 and you'll probably — compared with to 2 to 4 MHz for most 2806. The price 
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Photo 1: The QDP-300 with a 10-megabyte hard-disk drive апа one 8-inch floppy-disk drive. 
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Photo 2: The back of the QDP-300. Two RS-232C serial ports and two Centronics-compatible parallel ports come standard with the system. 


of $6395 buys 192K bytes of memory, including cache. 
Take away 64K bytes and replace the hard disk with a 
floppy disk and you're looking at QDP's least expensive 
system—$3995. The ООР is intended for business users 
who can afford to pay a premium for more horsepower 
to crank through packages like Wordstar, Multiplan, 
dBASE П, and other software heavyweights of the 
CP/M-80 environment. 

Photo 1 shows the $6395 hardware package. The top 
cover of the cabinet is attached to the body at the two 
strips of real wood that run the length of the chassis. 
Besides adding an aesthetic touch to the package, the 
wood slats provide a convenient handhold. 

The single floppy-disk drive accepts 1.2-megabyte, 
double-sided, double-density, 8-inch disks. The drive 
also reads and writes single-sided, single-density disks. 

Photo 2 shows the back panel. Serial ports А and В, 
which are driven by a Z80 SIO (serial input/output) 
device, connect to the system terminal and printer. A 
280 PIO (parallel input/output) device handles the bit- 
banging on the two Centronics-compatible parallel ports. 
The other seven ports are inactive stubs. Serial ports 
C, D, E, and F are for attaching terminals in an MP/M 
multi-user environment. (This article reviews the single- 
user version only.) The auxiliary ports, labeled "Aux. A 
and B,” are available for user devices that may be plugged 
into the two open slots on the S-100 bus. Finally, the 
port labeled "Aux. Disk" seems to be designed to en- 
able daisy-chaining of disk drives; however, QDP offers 
no hardware configurations other than the one-cabinet 
unit. 


On the left side of the back panel is the fan. There 
must be an axiom in the computer-design cookbook that 
says "cool a powerful computer with a powerful fan." 
The ОБР rivals the Digital Equipment Corporation 
(DEC) Rainbow as a candidate for generating jet streams 
in the wind tunnels of General Motors research labora- 
tories. Any hard-working machine needs protection from 
overheating, but a system that generates the exhaust 
sound and thrust of a small turbine engine won't find 
widespread acceptance as a desktop computer. À smaller 
fan should be able to handle the cooling load at a frac- 
tion of the noise. 

While I’m offering free advice to the designers on the 
physical aspects of the computer, I'll put in my two cents 
regarding the power switch. As seen in photo 1, the 
switch protrudes prominently from the left side of the 
front panel, a little too prominently for my liking. Every 
time I saunter past the machine, I worry about acciden- 
tally bumping the switch and possibly flushing a 180-cell 
spreadsheet down the tubes. To avoid electronic disaster, 
Гуе unconsciously developed the habit of executing a 
quick side step when I pass the computer. My choreo- 
graphy would make Michael Jackson jealous. The de- 
signers wisely recessed the reset switch; why they left 
the power switch sticking out like a sore thumb is any- 
one's guess. 

The inside of the cabinet is shown in photo 3, Most 
of the system logic fits neatly on one board. For instance, 
a Z80 DMA (direct memory access) chip, which manages 
disk-data transfers and memory-to-memory block 
moves, is on this board. Additional circuits and memory 
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Compilation 
and Link 
Tima with 

List Optlon on 


Compilation 
and Link 
Time 


Execution 


Benchmark Tima 


Pascal Sieve 18 eb 27 
(with cache) 


Pascal Sieve 18 36 38 
(without cache) 


MBASIC Sieve 1197 = = 
Table 1: Sieve of Eratosthenes benchmarks were executed on the 
QDP-300 using Pascal/MT+ version 5.5 and Microsoft BASIC 
version 5.2. All times are in seconds, The Pascal compilations were 
executed with and without the 128K-byte cache buffer to 
demonstrate its effect on system throughput. Both compilations 
were performed on the 10-megabyte hard disk. 


At a Glance 


Name 
QDP-300 Model 300F1HIO 


Manufacturer 
Quasar Data Products 
10330 Brecksville Rd 
Cleveland, OH 44141 
(215) 526-0838 


Dimensions 
19,5 by 18 by 8.25 inches 50 pounds 


Computer 

Zilog ZBOB microprocessor, 6-MHz clock; 192К bytes of RAM; 
three-slor 5- ЮО bus [two expansion slots; two RS-232C serial 
ports; two Centronics-compatible parallel ports: rea-bme CMOS 
clock with battery backup 


Disk storage 


Оле IO-megabyte fixed hard disk; one 1.2-megabyte, double-sided, 
double-density, Bunch floppy-disk drive 


Software Included 
СР/М-ВО version 2.2 (uses 128K bytes for disk buffering]. Perfect 
Writer, Perfect Speller, Perfect Filey, Perfect Calc 


Hardware options 
256K-«yte RAM disk |5995), SIZK-byte RAM csk [51395] 


Documentation 
200-раде Users Manual and Osborne СРМ User Guide by 
|| Thom Hogan 


Prices 

Dual floppy, 128K-byte RAM system 

Single floppy, hand disk, 192K-Dyte RAM system 

Single floppy 15-megabyte hard дик, 192K-byte RAM system 
|| Dual floppy 10-megabyte hard disk, 192K-byte RAM system 

Dual floppy 15-megabyte hard disk, 192K-oyte RAM system 


can be placed in the two empty slots of the three-slot 
S-100-bus motherboard, which is shown toward the back 
in photo 3. 

At the very bottom of photo 3, barely visible, is the 
top of a 10-megabyte hard-disk drive manufactured by 
Miniscribe Corporation. The drive interfaces to the com- 
puter through a Western Digital WD1000 controller. The 


188 ЗҮТЕ May тн 


floppy-disk drive is just above the hard-disk drive; a NEC 
D765AC chip controls the floppy-disk drive. 

А battery keeps the CMOS (complementary metal- 
oxide semiconductor) MM58167 real-time clock ticking 
when the power is turned off. It was a nice feeling to 
have the QDP-300 greet me with the correct time and 
date when I unpacked it and typed in the CLOCK com- 
mand. А voltage selector lets you choose between a 
115-volt or 220-volt power source. 

QDP provides a 12-month, on-site warranty, managed 
by General Electric Apparatus and Engineering Services, 
which has 50 service locations in the U.5. 


Software 

The QDP-300 first awakes under the control of an 8K- 
byte ROM (read-only memory) monitor. The monitor 
provides the lowest level of housekeeping, including 
booting, system routines, and debugging support. The 
boot logic loads CP/M-80 version 2.2 from either the hard 
or the floppy disk. 

Although the CP/M implemented is version 2.2, ООР 
programmers have incorporated several features of CP/M 
Plus (or CP/M 3.0). The most outstanding feature, a cache 
BIOS (basic input/output system), divides the 192K bytes 
of total memory into a 128K-byte cache region and а 64K- 
byte CP/M region, The cache region contains much of 
the BIOS, a fresh copy of the CCP (console command 
processor) and the BDOS (basic disk operating system) 
for quick warm booting, and a cache or LRU (least recent- 
ly used) buffer for disk sectors. The cache buffer stores 
disk sectors in memory as they are read. When an ap- 
plications program requests a sector, the BIOS checks 
the cache first. If the sector is in memory, that is, in the 
cache, it is transferred to the applications program 
without performing a disk read. Transferring a sector 
from memory versus reading it from disk is like deliver- 
ing a transcontinental message over the telephone ver- 
sus sending it by horse. Programs running in a cache 
environment can increase throughput significantly. 

With much of the BIOS residing in the cache region, 
CP/M's transient program area (ТРА) weighs in at a 
healthy 55K bytes without overlaying the CCP, a 
generous allotment that few CP/M 2.2 systems can 
match. Another CP/M Plus feature inherent in QDP's 
enhanced CP/M is the ability to search for command files 
on other than the current dríve. If a command file is not 
found on the current drive, the operating system auto- 
matically searches drive А for the command. This ab- 
viates the need to place copies of commonly used utili- 
ty programs on each drive. 

QDP supplements CP/M's standard repertoire with 
several utility programs, the most notable of which are 
HELP, MENU, HCONFIG, FORMAT, SECURE, HARD- 
BACK, and RESTORE. HELP adds a little hand-holding 
to CP/M's terse command structure. It supplies on-line 
assistance for the utilities. HCONFIG provides the tool 
for fine-tuning the system. It configures logical drive 
assignments, protocol for the I/O (input/output) ports, 
and the cold-boot auto-load command. 
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Photo 3: The inside of the QDP-300. The hard-disk drive is on the 
right. Two 5-100 bus connectors are in the left rear. 


At first glance, FORMAT appears to be a typical pro- 
gram that writes track and sector-header information to 
a floppy disk in single- or double-density mode. You can 
select 128-, 256-, 512-, or 1024-byte sectors. QDP ap- 
parently believes that the variety of options enables 
customization of disk formats for optimal performance. 
I think that providing anything more than the usual 
single and double density (128- and 256-byte sectors) is 
overkill, but the flexibility might suit some discerning 
users. 

SECURE wins the Strange Program of the Month 
award. According to the documentation, SECURE directs 
the Winchester hard-disk read/write heads to a safe 
"landing zone" and "should always be run before power- 
ing down the computer" As sure as the sun rises in the 
east, there will be times when either operator forgetful- 
ness or an act of nature will cause the voltage to drop 
to zero before SECURE is executed. ООР clairns that fail- 
ing to run SECURE at power-down will probably result 
in loss of data on the hard disk. This is the first I've heard 
of such a limitation with a Winchester. Certainly there's 
a risk of data destruction if power is lost during a read 
or write operation; however, while the disk is idle, the 
heads shouldnt go diddling-bopping on the platter 
when the current is turned off. It sounds fishy; SECURE 
makes me feel insecure. 

The HARDBACK and RESTORE utilities enable the 
hard disk to be conveniently backed up on eight double- 
sided, double-density disks. 

QDP has added several systems features that make its 
CP/M more than just another plain implementation. АП 
serial I/O ports are buffered up to 128 bytes. With a buf- 
fer that size, exceeding the type-ahead capacity of the 
keyboard is virtually impossible. System software auto- 
matically logs hard and soft disk errors. A utility pro- 
gram called SYSTAT can be used to display error counts. 
This feature is invaluable for earmarking marginal media 
or drives. Worn or deteriorating disks, for example, 
would post an inordinate number of errors. 
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Benchmarks 

Now that I've whetted your appetite with an overview 
of the QDP's innards, I'd like to discuss its most im- 
pressive feature—speed. Table 1 lists the results of the 
traditional Sieve benchmark (see "Eratosthenes Re- 
visited: Once More through the Sieve,’ by Jim Gilbreath 
and Gary Gilbreath, January 1983 BYTE, page 283). The 
QDP clocks in at 16 seconds in Pascal/MT +, about 16 
percent faster than the fastest Z80 Pascal listed in the 
aforementioned article. In Microsoft BASIC, the QDP-300 
runs the benchmark about 19 percent faster than a 280 
machine running at 4 MHz. 

Table 1 also shows the increased throughput attribut- 
able to the system's cache buffer. With the cache buffer 
enabled, the Pascal compilation and link run about 30 
percent faster than without the cache. 

To determine how the QDP-300 fares in word process- 
ing, І fed a 3600-word document into the Oasis Systems 
Word Plus spelling checker. Then, for a gross com- 
parison, I ran the same document through Word Plus 
on a 2.5-MHz Z80 system with 64K bytes and dual, 
single-sided, single-density, 8-inch disk drives. The QDP 
knocked the socks off the disk-based system, process- 
ing the document in 30 seconds, one-tenth the time of 
the slower, albeit older and less expensive, computer. 

Although benchmarks provide salient statistics, true 
appreciation of the ODP's speed comes only when you 
sit down at the terminal with your favorite software. Pro- 
grams execute swiftly. On my old computer, I typically 
fill up the keyboard type-ahead buffer, then daydream 
while the processor catches up. But on the QDP-300, 
there's nary a moment between pressing the Return key 
and seeing the cursor flashing on the screen, awaiting 
your next command. Adjusting to the speed of the 
QDP-300 is a pleasurable experience. It's like flying to 
a distant city instead of taking the bus. You get to read 
fewer magazines, but you arrive at your destination 
faster. 


Documentation 

The QDP-300's greatest weakness surfaces in its docu- 
mentation. The 200-page users manual describes the 
hardware and software poorly. It chalks up demerits for 
its lack of organization, clarity, and comprehensiveness. 
The critical procedure of running the SECURE program 
before powering down mysteriously pops up on page 
38 in a subsection describing the MENU utility. The text 
of the manual betrays its Wordstar origins in sentences 
like this: "Taking good care of your disks is essential, 
and you will be rewarded with minimum problems. .PA .” 
А word such as "optionnumberB8willnotappear" indicates 
that several pages were treated with something bigger 
than a fine-tooth comb. 

The most annoying attribute of the users manual is 
its self-congratulatory, backslapping tone. For example, 
the section entitled "Computer Error Messages" starts 
out saying, "One of the most important features of the 
QDP-300 is its unique error handling, both human and 
computer types. ODP was the first microcomputer com- 
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pany to introduce this feature" The manual goes on to 
describe how the BIOS traps disk errors and enables the 
operator to retry, ignore, or reboot instead of just return- 
ing to BDOS. "In our nasty scenario above things were 
looking pretty bleak,” the text continues, "but now comes 
QDP to the rescue!!!” Yuk. 

The description of the configuration program, HCON- 
FIG, begins in a similar vein. "ODP has instituted a 
revolutionary utility program that changes the way our 
microcomputer operating system can be modified by end 
users.” Come on, QDP. Any decent implementation of 
CP/M offers disk error trapping in the BIOS and a con- 
figuration program for modification of system param- 
eters. Does the company really believe that its system, 
which was first sold in 1983, inaugurated these "revolu- 
tionary" features? Statements such as these remind me 
of Detroit's annual claims of revolutionary new auto- 
mobiles. 

To its credit, QDP supplements the documentation 
with a copy of Osborne CP/M User Guide by Thom Hogan. 
Jerry Pournelle recommends Hogan's guide as a "good 
introduction" to CP/M. It's definitely better than the stan- 
dard documents distributed by Digital Research. 


Conclusions 

If asked to summarize the QDP-300 in one sentence, 
I would paraphrase a statement from Peter McWilliams’s 
The Personal Computer Book: “All things considered, I'd 
rather have a good computer with poor documentation 
than good documentation with a poor computer.” In my 
experience, this hardware breaks all speed records for 
CP/M-80 programs. And the extra utilities and better- 
than-average BIOS earn the software a gold star. 

The documentation falls short by any measure, but 
QDP's customer representative patiently guided me 
through the gray areas. The information he supplied 
over the phone, coupled with addendums sent a week 
later, filled many gaps in the original users manual. 

Some people may be concerned about investing their 
computing future in a five-year-old company that, quite 
frankly, holds less than the lion's share of the market. 
This risk applies to many technological ventures, but on 
the brighter side, QDP has not retired its development 
staff after one system. The company recently announced 
the ODP-400, a six-slot, S-100 bus, Z80B system that in- 
cludes the TurboDOS operating system from System 
2000. A 16-bit coprocessor, which will open a path to the 
world of MS-DOS software, is in the works. 

The complexity of the QDP-300 extends far beyond the 
needs of casual and first-time users. The computer's 
largest audience will be shops that employ professional 
programmers and systems houses that specialize in 
packaging hardware and software for small businesses. 
These sophisticated users should have no difficulty justi- 
fying the top-dollar price tag of this 280 screamer.m 


CP/M user Edward joyce (Rt. 9, Box 149, Charlottesville, VA 22901) re- 


ceived his baptism in microcomputers at the Department of Computing and 
Information Sciences at Trinity University in San Antonio, Texas. 
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IBM PC compatibility refers to a computer's ability to perform like 
an ІВМ Personal Computer. Its importance can be explained in one word: 
software, You see, the overwhelming success of the IBM PC has created 

a booming IBM compatible software industry. As a result, some of the most 
advanced and innovative software packages available today have been written 
specifically forthe IBM PC. So no matter what your business problem, it is most likely that 
the software to solve it already exists. But only a truly IBM PC compatible computer can take immediate 
advantage of these hundreds of state-of-the-art programs. As well as future ІВМ PC software breakthroughs. 
IBM PC compatibility can be a very relative term. 

For example, a computer featuring the same 8088 microprocessor as the IBM PC, 
but without the necessary compatible disk operating system is not IBM PC compatible. 
Nor are computers advertised as ІВМ compatible that use 3/2" floppy disks (the IBM 
PC's are 51/4") or magnetic bubble memories. While these computers claim IBM PC 
compatibility, they will not run software written for the IBM PC without modification. 

То make certain of a system's IBM PC compatibility, see if itcan run popular 
software written for the IBM PC: Business programs like Lotus 1-2-3, VisiCalc," or 
WordStar.” Games like Flight Simulator." Or educational software from Spinnaker.” ЖӨЕ И 
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The Visual Commuter: think of it as an ВМ РС to go. 


Commuter offers you а level of IBM PC compatibility unsurpassed in a portable or desk- 

top computer. With the MS-DOS "operating system. GW Basic.” A full 83 key IBM PC identical 

keyboard. And unlike many so-called IBM PC compatibles, Commuter can run virtually all of the 

software written specifically for the ІВМ PC. Commuter's 5/4” floppy disks are inter- 
changeable with the IBM PC. Italso features IBM compatible color graphics and mono- 
chrome support. There's even a port for the ІВМ expansion chassis built right in. 


16 pounds of power at a very compatible price: $1995. 

If you've ever lugged around a 35 pound computer with a handle, you'll appreciate the 
beauty of Commuter’s design. Atonly 16 pounds (about half the weight of other portables in its 
class), Commuter has solved the weight problem that has plagued other full-function portables. Whether 
at work, home, oron a business trip, with Commuter you're travelling light. And at only 3 1/2” x 18" x 15" with 

built-in handle and carrying case, you can take itanywhere you can take a briefcase. 

Commuter. With desk-top computer power including a 

16 bit 8088 processor, 128K of memory (expandable to 512K), and 

a full 16 line by 80 column optional flat panel display. And built-in 
expansion capabilities for printers, hard disk, communications, and 


external monitors, including your television set. [nm [ТЕР 
Best of all, Commuter is priced at only $1995. Now what could be 
more compatible than that? THE PORTRBLE COITIPLITER - 


For more information, call 1-800-847-8252 (in MA call 
1-800-462-5554), or write Visual Computer Incorporated, 135 Maple 
Street, Marlboro, МА 01752. Or visit your local Commuter dealer today. 


Commuter. It can take your business | 
places it’s never been. 


Visual Computer Incorporated is a wholly owned subsidiary af Visual Technology Incorporated. COMMUTER за 
табеті of Ynual Compuier Incorporated. IBM is a registered trademark of International Business Machines Corperation MS-DOS. 
GW Вик, and Flight Simulator are registered trademarks of Microsolt Corporation. Lotus and 1-2-3 are registered trademarks of Lotus 
Development Corporation ViiCalc 15 atrademark of VisiCorp. WordSaares a trademark of MicroPro International Corporation 
Spininaker n à trademark of Spinnaker Sattware Conporalion. 
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Hardware Review 


The Kaypro 10 


A hard-disk CP/M portable with a large software bundle 
and a small price 


Steve McMahon 
Independent Software Developer 


Kaypro's hard-disk portable computer, the Kaypro 10, 
like its siblings, the Kaypro П and 4, is not a technologi- 
cally innovative machine. Kaypro has taken existing 
single-board computer and Winchester hard-disk tech- 
nology, combined with a monitor, keyboard, and floppy- 
disk drive and wrapped it all up in a simple bent-metal 
case. 

On another score, though, the Kaypro 10 is very in- 
поуаНуе, The equipment and power delivered for the 
price are outstanding. At $2795 the Kaypro 10 costs less 
than many stand-alone hard-disk drives. And along with 
its 10-megabyte hard-disk drive comes a sturdy and ser- 
viceable CP/M microcomputer, à high-quality, built-in 
terminal, and an astonishingly large software bundle (see 
photo 1). 

So, while the Kaypro 10 may have little to teach us 
about electrical engineering or systems programming, 
and nothing to teach about aesthetics or ergonomics, it 
offers many lessons about what kind of value is available 
for a limited budget. 


Hard Disk or 16 Bits? 

The appearance of this hard-disk computer with soft- 
ware for under $3000 will present many computer buyers 
with a dilemma: will they get better performance from 
an 8-bit machine with a hard-disk drive ог a comparably 
priced 16-bit machine with floppy disks? 

The answer, of course, will depend on the principal 
purposes for which the computer will be used. Large 
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spreadsheet applications, graphics work, high-precision 
computation, and heavy statistical analysis will likely be 
served better by the expandable RAM (random-access 
read/write memory) resources of a 16-bit machine. 

But if you're doing a lot of word processing or data- 
base management, you'll probably find that the 8-bit 
machine with the hard disk is faster and more conve- 
nient than the 16-bit machine with only floppy disks. 

А reliable hard-disk computer system like the Kaypro 
10 is a joy to work on if you're used to floppy-disk-only 
systems. The advantages are speed and capacity. The 
Kaypro 10 reads and writes material to and from the hard 
disk at a rate two to four times faster than the floppy 
disk. Programs run faster and records are found more 
quickly (see table 1). 
_ The difference in capacity adds up principally to great 
advantages in convenience. Working with the 10, I found 
I could keep all my current projects on the hard disk 
along with all the tools I needed to do the work, such 
as word processors, spelling checkers, compilers, and 
database programs. I could switch easily and quickly 
among projects and tools. Floppy-disk handling, and the 
subsequent likelihood of damaging disks, was cut to a 
small fraction of what it was on a floppy-disk-only sys- 
tem. I got a lot more done in the same time because 1 
spent less time with the logistics of getting the right files 
onto the right floppy disks at the right moment. 

For people doing a lot of database-management work, 
the added capacity of the hard disk may be not only con- 


venient but necessary. It enables rapid access by more 
than one index to records that previously had to be 
stored on separate disks. 


The Winchester 

А Winchester-type fixed hard disk is what makes all 
of this possible in an inexpensive portable. The two- 
platter, 10-megabyte drive manufactured by Tandon is 
sealed in its own container and double shock-mounted 
inside the 10. The sealing of the drive protects it from 
a possibly dusty or moist environment. Because there 
is only one drive, which cannot practically be removed, 
the drive must be backed up by copying its contents to 
floppy disks. The floppy disks can then be removed and 
protected. 


Safety 

Included with the Kaypro 10 is a safety program that 
is an important part of the portability of the machine. 
The safety program must be run before the 10 is turned 
off. The program causes the hard-disk read/write heads 
to be withdrawn to a data-free "landing zone" where the 
heads can do no damage if they accidentally strike the 
disk surface during movement of the computer. 

The 10 also automatically deselects the hard disk 
whenever it is not in use for more than a few seconds. 
While this probably slows the 10 down some on hard- 
disk access, it cuts the chances of damage to the disk 
if power is interrupted. 


Photo 1: The Kaypro 10 and its documentation. Even glancing through all the documentation for the extensive software bundle is a major chore. 
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Time (Seconds) 


BASIC Benchmarks Kaypro 10 (ВМ PC XT 


Disk Write (64K bytes) 
Floppy Disk 65 29 
Winchester 15 B 
Disk Read (B4K bytes) 
Floppy Disk 17 23 
Winchester 9 8 


Table 1: Disk read and write speed comparisons of the Kaypro 
10 and the much more expensive ІВМ PC ХТ. The comparison 
mainly serves to highlight the slow speed of the Каурто$ floppy- 
and hard-disk write routines. The Kaypro test was made with 
Microsoft's BASIC-80, which is included with the 10. BYTE's | 
benchmarks are listed in the January 1982 BYTE, page 54. 


Transporting the 10 

Calling the 10 a portable is pushing the definition of 
portable. At 30 pounds, it's a hefty burden to carry for 
more than a block or so. Anyone doing that will also 
discover that the carrying handle is quite uncomfortable. 

Nonetheless, the 10 folds up into a neat package that 
can be carried easily to a car parked nearby, or it can 
be moved from room to room. The 10 fits under most 
major-airliner seats—a popular benchmark for porta- 
bility—as long as you avoid the window seats. You won't 
have any leg room left over, but it's much preferable to 
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Photo 2: The complete character set of the Kaypro 10. The 10 т- 
cludes a good collection of graphics characters. 


checking the computer as luggage (a Kaypro technical- 
support hotline employee told me this would constitute 
abuse of the computer). 

If you carry the Kaypro around much you should 
definitely get a cover of some sort for it. Even folded up 
for transport, all the Kaypro 105 ventilation slots are com- 
pletely open to dust and moisture. 

The 10 I tested survived my carrying it around from 
day to day with no difficulty at all. While I didn't 
deliberately drop it, I did bump it around some, and 
nothing went wrong. The machine also survived being 
shipped across the country twice without accumulating 
any bad spots on the hard disk in the process. 

By this measure, Каурго$ shock-mounting system for 
the Winchester seems to be a success. Despite this, I have 


At a Glance 


Name 


Kaypro 10 


Manufacturer 

Kaypro Inc. (formerty Non-Linear Systems] 
533 Stevens Ave. 

Solana Beach, СА 92075 

(619) 755-1134 


Dimensions 
19 by 17 by 9 inches [when closed for transport): 30 
pounds 


Components 

Processor: 4-МН2 280: Memory: 64K bytes RAM; Display: built- 
in, high-resoiution 9-inch green-phosphor; 80 by 25 display 
with underline, reverse-video, half-intensity, blinking, or in com- 
bination. Graphics Format: 160- by 100-pixel graphics-pius- 
character graphics. Keyboard: 75 full-ASCil keys in Selectric-style 
layout; 14-кеу numeric keypad and 4-key cursor vector pad 
double as user-definable function keys 


Mass storage 

| shock-mounted lO-megabyte (8944K bytes available) fixed hard- 
disk drive subdivided into two logical drives; І half-height double- 
sided, double-density 390K-byte Roppy-disk drive 
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Photo 3: А close up of the Kaypro 10's display. Note the very high 
resolution and the fact that character spacing is a bit uneven. 


one complaint: the Kaypro 10 User's Guide offers no guide- 
lines at all on how to transport the machine safely or 
what kind of shocks it can be expected to survive. Pre- 
suming that the hard disk is vulnerable, I found this to 
be a distressing omission. 


The Display 

The folks at Kaypro have certainly packed a beautiful 
monitor into this metal box. The 9-inch non-glare screen 
holds a full 25 rows (only 24 easily available to the user) 
and 80 columns of very clear green-phosphor characters. 
The characters are composed of 14 dots vertically by 7 
horizontally, with 3 of the 14 vertical dots used as true 
descenders (see photo 2). The screer's resolution is much 
better than the Kaypro H's and the characters are a lot 


interfaces 
| Centronics-type parallel printer port; 2 К5-232С serial ports; 1 
light-pen port 


Software 

CPIM version 2.2 with enhancements for easier employment of 
user areas. Word Processors: Wordstar version 3.3, Perfect Writer 
version 1,20. Spreadsheets: Perfect Сак version І.Ю. Chang Lab's 
Microplan. Spelling Checkers: The Word Plus. Perfect Spelier. 
Database: Perfect Filer. Programming Languages: Microsoft BASIC, 
CBASIC, and Topaz Programming's S-BASIC. Communications: 
Superterm, a smart-terminal program with XMODEM protocol 
option. MUFBAR disk-backup system. Assorted games 


Options 

Kaylink mainframe-to-microcomiputer synchronous communtca- 
tions package. Kaynet networking system Contact Kaypro for 
prices and availability 


Documentation 

Kaypro IO User's Guide, approximately 150 pages, from Kaypro. 
Manuals for all software items [except games]. Reference cards for 
Wordstar and ali the Perfect Software. A current copy of Kaypro's 
magazine Profiles 


Price 
$2795 


It's a simple fact that your small computer can compute a 
lot faster than your printer can print. A problem that be- 
comes even more frustrating in business, when your com- 
puter is tied up with your printer while you're ready to move 
on to other work. 

Of course, the only thing more frustrating than waiting 
on a slow printer is waiting on a printer that's down. And 
unfortunately, chances are the initial printer you purchased 
with your computer system just isn't designed to work on 
continuous cycle high volume printing. 

More than likely, you've already experienced one, if 
not both of these frustrations. But now, you can turn printer 
frustration into printing satisfaction with the new Genicom 
3014, 3024, 3304 or 3404. Professional printers for personal 
computers...price/performance matched. 

Designed and built to increase productivity and maxi- 
mize the value of your personal computer, the range of 3000 
PC printers offers 160-400 cps draft, 80-200 cps merno, 
and 32-100 cps NLQ printing...performance for both high 
productivity and high quality printing. 


Circle 182 on inquiry card. 


The 3014/3024 models print 132 columns, while the 
3304/3404 models give you a full 136 column width. The 
3304 and 3404 models even offer color printing. 

Each printer is easy to use, lightweight, functionally 
styled and attractive. And you can choose options from 
pedestals and paper racks to document inserters, sheet 
feeders and 8K character buffer expansion, plus more. 

Genicom 3000 PC printers feature switch selectable 
hardware, dual connectors and dual parallel or serial inter- 
faces, plus software emulations for Graftrax Plus and Oki- 
data Microline 84 Step Il. So your current system is most 
likely already capable of working with these Genicom print- 
ers without modification. 

Most important, the Genicom 3000 PC printers are 
quality-built, highty durable printers designed for rapid, con- 
tinuous duty cycle printing. 

зо why wait? And wait. And wait. Get a Genicom 3000 
PC printer now. 

Genicom Corporation, One General Electric Drive, 
Dept. C411, Waynesboro, МА 22980. 


The New Printer Company. 
For the solution to your printing needs call 


TOLL FREE 1-800-437-7468 


In Virginia, call 1-703-949-1170. 


See us at 


COMDEX/SPRING 
Booth 3650 
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more readable than the I's (see photo 3). 

I dont think most people will have any problems 
reading this display, despite its relatively small size. It 
was quite readable under a variety of lighting conditions 
and at distances from very close to 5 feet away. In fact, 
I found this screen to be a lot more comfortable to work 
with for extended periods than many 12-inch monitors 
on nonportable computers. 

The only advantage these larger, separate monitors 
have over the Каурго is that some may be easily ad- 
justed for height and angle. Adjusting the Kaypros 
monitor position or angle involves moving the whole 
machiné laterally and propping things under it. It would 
have been nice if Kaypro had provided an adjustable 
stand to compensate for users' preferences and work- 
ing conditions. 

The 10's monitor is versatile as well as readable. It offers 
reverse video, half-intensity, underlining, blinking, and 
any combination of these video effects. Most of the 10's 
users won't see much of this versatility, though; only a 
small number of the programs included with the 10 make 
use of even the reverse video. 

The reverse-video effect was very irritating to my eyes 
when it occupied more than a tiny portion of the screen. 
Unfortunately, Kaypro chose to make Wordstar's menus 
and status line appear in reverse video. The result is a 
glaring screen that makes it hard to concentrate on the 
text at hand. I was able to solve this problem by patch- 
ing Wordstar to use half-intensity type rather than 
reverse video for its menus. Users who don't know how 
to patch Wordstar and don't have a sympathetic dealer 
wont be so lucky. 

There shouldn't be any trouble getting applications 
software that will operate acceptably on the 10's screen 
because Kaypro imitated the popular Lear-Siegler 
ADM-3A methods for clearing the screen and address- 
ing the cursor. Getting commercial software to use the 
previously mentioned video effects, though, will require 
some extra work on either the user's or the software ven- 
dor's part, because Kaypro went its own way in deter- 
mining the codes to invoke these features. 


Graphics 

Ultrahigh resolution for text does not mean high res- 
olution for graphics. The 10 offers bit-mapped pixel (pic- 
ture element) graphics, but the resolution is only 160 by 
100 pixels. These plump pixels can be used for bar charts 
if there aren't too many bars and there certainly will be 
a few games written to make use of them. But my guess 
is that there won't be a whole lot of use made of the 10's 
pixel graphics by applications programmers. If you're 
thinking of purchasing the 10 rather than another com- 
puter because of the 1/5 graphics, you should think 
again unless you're only after a taste of graphics pro- 
gramming. 

The 10 also offers a good set of graphics characters that 
should prove marvelous for drawing up sharp menus 
or such. The graphics characters aren't documented in 
the manual, but Kaypro includes the source code for the 
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10’s menus, all of which make use of the special charac- 
ters. (You'll have to hunt for these, though, as the User's 
Guide doesn't tell you where to look.) 


The Keyboard 

The 10's detached keyboard covers the monitor and 
floppy-disk-drive opening when the machine is pack- 
aged for travel. In use, the keyboard is connected to the 
back of the computer by a curly cord similar to the one 
that connects most telephones with their handsets (in 
fact, the modular jacks and connectors are exactly the 
same). The cord allows you about 3 feet of play without 
stretching it too far, so I had no trouble finding a com- 


| fortable place to put it for typing. 


The touch of the keyboard is smooth and consistent, 
but extremely light. Even though I am accustomed to 
light keyboards (I use a Kaypro II), I still make a lot more 
errors than usual when working with the 10. Presum- 
ably, if you type only on this keyboard you'll get used 
to the light feel, but it might be difficult to switch back 
and forth between the 10 and other keyboards. 

The keys themselves are well designed and conve- 
niently arranged; for instance, the Return and Shift keys 
are large and placed where most touch-typists expect 
them. The keyboard makes a noise that sounds like a 
cross between a squeak and a click when keys are 
pressed or when they repeat. The sound is not ad- 
justable, but the manual does tell you how to turn it off. 

All the keys repeat when held down for more than а 
fraction of a second—unless you are holding down the 
Control key at the same time. Control characters don't 
repeat. I found that to be quite a problem, particularly 
when using Wordstar and Perfect Writer, until I learned 
how to use the function-key facility to put frequently 
used control characters on the numeric keypad, where 
they can repeat. This worked well, but it would have 
been better if the control characters repeated when used 
normally. 

The function-key facility is one of the nicest but also 
most poorly documented of the 10's facilities. Each of 
the 14 keys on the numeric keypad and the four addi- 
tional cursor-control keys can be redefined to produce 
the equivalent of up to four keystrokes when pressed. 
А program, Config.com, included to accomplish this re- 
definition is well designed and also lets you change the 
default printer port and the data-transmission rates of 
both serial ports. The problem is that there is only a brief 
and very incomplete mention of this important program 
in the User's Guide. Many users will never discover that 


they have function keys. 


The Operating System 

When using nearly 10 megabytes of storage, it's critical- 
ly important to be able to subdivide the directory so that 
the whole multiscreen mess doesn't appear every time 
you ask for a directory. CP/M versions 2.0 and later (the 
Kaypros is 2.2) solve this problem by allowing each drive 
to be logically broken into as many as 16 user areas. Each 
of these user areas is invisible to each other area, even 
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If word processing has become increasingly important 
in considering the growth of your personal computer 
system, then your choice in selecting a printer should be a 
major decision, not a major investment. If PERFOR- 
MANCE, COMPATIBILITY and PRICE are significant fac- 
tors in determining your decision, then the Juki Model 
6100 Letter Quality, Daisywheel Printer will benefit you. 
Here's why... 


PERFORMANCE 

Engineered for precision performance, the Juki Model 
6100 has been field tested and proven for accuracy, 
reliability and versatility. It prints bi-directionally at 18 
cps, has proportional spacing, 10/12/15 pitch and per- 
forms the latest word processing functions including 
superscript, subscript, bold/shadow printing, double 
strike, underlining and graphics. It houses over 40 built-in 
control commands, has a buífer memory expandable to 
8k, and operates on a linear induction motor ensuring 
accurate positioning. Also, the Juki Printer is lightweight 
and conventional in design, has a low noise level and is 
available with a Tractor Feed. *Tractor Feed optional. 


COMPATIBILITY 

Interface it... the Juki Letter Quality, Daisywheel Printer 
is compatible with al! major personal computers and is 
equipped with Centronics Parallel interface as standard 
equipment and is available with the RS-232C Seríal con- 
nection as well. it conveniently uses IBM Selectric™ rib- 
bons and 100 character Royal/Adier™ daisywheels with 


a variety of type styles to choose from. 5 


COST BENEFIT 
With all the advanced features of a higher priced unit 
combined with convenience and dependability, the low 


cost of the Juki Model 6100 adds up to one thing... hard 


copy at a soft price. 

At $599.00 the Juki Model 6100 Letter Quality, Daisy- 
wheel Printer will complement your personal computer 
system with a minimum investment. | 


Contact your local 
Juki Distributor for 
further details. 
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Photo 4: The Kaypro 10's main menu. 


though they take up space on the same disk. Size of user 
areas is flexible; each could potentially contain nothing 
or utilize the entire disk. 

Kaypro made a couple of modifications to the CP/M's 
CCP (console command processor) that make a world 
of difference in the usefulness of the user-area feature. 
The modified CCP displays the current user area along 
with the current drive letter whenever it prompts the 
user for a command line. So the usual CP/M A> prompt 
is replaced with A07, A1, ..., A15>, depending on 
which user area you're logged to. Also, whenever a com- 
mand file is asked for that can't be found in the current 
user area, the CCP searches user area zero for the pro- 
gram. This means you can place most of your utilities 
in user area zero and they'll be available no matter what 
area you're logged to. (Unfortunately, programs like 
Wordstar can't find their overlays in different user areas, 
so there are still problems.) These little changes save a 
lot of time and trouble in day-to-day work. 


Hard-disk Backup 

Hard-disk backup should be easy and reliable. Win- 
chester drives may be more reliable than floppy disks, 
but they still make errors. With the capacity of a hard 
disk, a directory error or a hard-disk failure can make 
a real mess. 

Fortunately, Kaypro has included a quite workable 
hard-disk backup system with the 10. The MUFBAR 
(multi-floppy backup and recovery) system will back up 
anything, from an entire user area to individual files, 
from the hard disk onto floppy disks. 

MUFBAR will automatically break up very large files 
onto multiple floppy disks if necessary. This capacity is 
an important one if you're thinking of keeping a large 
database on the 10. This backup program also gives you 
the ability to "stamp" backup disks with a note about 
the time and contents of the backup. 

What the program won't do is tell you which files need 
backing up. As provided by Kaypro, CP/M offers no 
facility for marking files that have been changed so that 
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just the changed files may be backed up. This means that 
either you'll have to keep a list of what files have been 
altered since the last backup or you'll have to back up 
all the files every time. Because the hard disk contains 
the equivalent of about 23 floppy disks, the latter would 
be a burdensome task. 

In an environment where several people use the 
machine and each can't be disciplined to keep records 
of files changed, a floppy-disk backup system could 
mean courting disaster, no matter how convenient the 
backup program is. Such users would be well advised 
to look for a hard-disk computer with a better backup 
system, even though it is likely to be a far more expen- 
sive system than the 10. 


Menus 

The Kaypro 10 includes a set of menus extensive 
enough that many users may be able to completely avoid 
learning CP/M if they wish. 

The master menu (see photo 4), which automatically 
runs when the 10 is turned on (this auto-load feature 
may be turned off easily by running a program called 
Nomenu.com), enables you to run any of the major pro- 
grams provided with the Kaypro. All you have to do is 
move the cursor to the program desired and press the 
Return key. Brief explanations of what each program can 
do are provided in an information area on the right side 
of the menu. The explanations change depending on 
where you have positioned the cursor. 

The main menu chains into a set of subsidiary menus 
in cases where there are more decisions to be made. 
These special-purpose menus follow exactly the format 
of the main menu. All are quick to use and intelligible. 

I liked these menus a lot better than any of the other 
menu systems I've seen on inexpensive microcomputers. 
The reason the Kaypro menus worked, though, didn't 
have as much to do with the menu design as with the 
hard disk. Most microcomputer menu systems break 
down because all the applications you might want to run 
are not available on the same disk. Thus, the menus lead 
you through disk changes in a way that necessarily 
leaves room for errors the menu system can't deal with 
well. This problem goes away when the menu can im- 
mediately run the desired application. 

The hard disk also eases up the space constraints that 
hinder the designers of a menu system. The 100 or so 
kilobytes an adequate menu system might require is à 
big sacrifice on smaller-capacity, floppy-disk-only 
computers. 

The 10's menus, though generally very useful, do have 
some annoying flaws: chief among these is that there 
are some important omissions from the menus. For ex- 
ample, the hard-disk backup system is completely menu- 
driven, except for the fact that you can't format a floppy 
disk from the menu. So backing up disks requires you 
to leave the menu system. Anything that makes the 
backing-up process harder or more confusing is a real 
problem. 

Also, there is no easy way for you to customize the 
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Take a look at both and you'll dis- 
cover the Novation Smart-Cat™ 
modems give you everything 
you get with the Hayes Smart- 
modem —plus some extras. 


Off-the-shelf software 


It's a draw. There's a lot of 


software for both. “е... 
For the Smart-Cars, there's ASCII | 
Express "The Pro," "" Crosstalk ХУ", 
Transend™ and more that let you do 

virtually anything you'd like. No 
compromises. 

Only on the Cat: 

Instant status report 

Place a call and your Smart-Cat knows 
what's going on every microsecond. Fail to get 
a dial rone? Your Smart-Cat tells you right now. 

Wirh Hayes, you can wait through an entire call- 
answer cycle—then wonder what went wrong. 

Dial tone detect on long distance 

With special long distance telephone services, you 
must wait for dial tone part way through a long dialing 
sequence. The Hayes modem relies on a pause— which 
works if things go just right. Smart-Cat waits, detects 
the tune, then completes dialing. It always works. 

True, automatic "redialing" 

The Hayes modem gives you a simple Repeut of the 
last command. Enter another command since you last 
dialed and you've lost the number. 

Smart-Cats give you both Redial and Кету Redial 
calls the last number dialed no matter what has 
happened in hetween. 

Retry keeps retrying on a busy signal. А handy 
time-saver. 

Easy on-line commands 


With Hayes, you need escape and re-entry codes when 


on-line. With the Cats, just enter a single command — 


or even string a bunch together. Smart-Cats follow them, 


then go back on-line. No lost contacts. 
No lost data. 
Test everything 
The Hayes modem has only internal 
selt-testing. Bur the Cats do more. 
They also test the rest of the 
communications loop. At 
1200 baud, the Cats can 
automatically run data over 
the line, through the other 
modem and back. You know 
if your modem is right. You 
know if the rest of the loop is right, too. 
Novation LSI vs. Hayes discrete 
components 
Large Scale Integrated (LSI) circuits—more and 
mare logic on a smaller and smaller chip—is today's 
rechnology. It’s the breakthrough that has made per- 
sonal computers possible. It eliminates all kinds of parts 
and adds all kinds of logic. Our LSI does something else 
extremely logical. It cuts costs. 
$595* (Novation) vs. $695* (Hayes 
The Smart-Car 1200 is $100 less than the Hayes 
Smartmodem 1200. Now that's a lot smarter. 
Lower price, LST technology, lots of software —and 
no waiting. You can see them now at your computer 
store and let your computer our tonight. 


Novation, Inc., 20409 Prairie Street, Box 2875 
Chatsworth, СА 91311 : (800) 423-5419 
In California: (818) 996-5060 


NOVATION 


ASCI! Express. The Pro isatrademarkol Southwestern Data Systems. Crosstalk XVlisatrademark ul Micrestuf Inc » Transend is а trademark of SSM M crocomputer Products Inc 


Smati Cal is а teademark of Noyation * Hayes is B [radename of Haye) Microcomputer Руис Inc 
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—z. Itis nolonger enough to be 
IBM compatible. Not even for IBM. 


]t was the personal computer circus. graphies, far more dramatic than the Could it be? 
And it had gone on too long. IBM PC could provide. Come see for yourself. Hands-on, 
The crowd grew restless as each And it ran them from a keyboard side-by-side. Call 800-547-8362, 
new act continued to perform varying that drew roars of approval, for it was toll-free. Or write us. Sperry 
degrees of IBM compatibility. not only easier ta operate, but far Corporation, Computer Systems, 
Sudden t the crowd gasped. It was more comfortable than IBM's. Department 100, P.O. Box 500, Blue 
the unexpected finale — the arrival of And as the crowd cried out for more, Bell, PA 19424. 
e , With a m one Ped just dy Sperry gave them: the 
could have imagined possible. ability to plug right into a company's 
Ladies and gentlemen, it was the main computer, whether that system A. Slee “еч 
Sperry РС, It ran ІВМ eompatible was IBM or Sperry. Or both. miu 
software. As the vrowd sat stunned by this 
But that wasn't the show stopper. final flourish, Sperry left all with a 
Because it soon became quite clear most provocative question. Was iL 
the Sperry PC didn't just гин the ВМ possible tliat the Sperry PC could do 
programs, it ran them better. all of this and yet eost less? 
Better because it ran them faster — Again, the crowd gasped. 
up to 50% faster. 


It ran them with breathtaking 
TheSperry PC. -- 
What the personal computer 
should have been in the Tirst place. 
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menus. Kaypro provides the S-BASIC source code for 
the menus, but this isn't enough. Customization should 
be possible without having to program. It certainly 
shouldn't require having to program in an unusual 
hybrid language available only with the Kaypro 10. 


| Documentation 


It's helpful that the menu programs that Kaypro pro- 
vides to move you around the hard disk are so good, 
because the Kaypro 10 LIser's Guide provided with the 
machine is a positive hindrance. 

This manual must be rated unacceptable for several 
reasons. Its description of the organization of the 10's 
software bundle is not only incomplete, but very often 
incorrect. Vital information on system software utilities 
is missing or also incomplete. Very important documen- 
tation, such as the description of the hard-disk backup 
utility, is stuck in the back, without so much as a note 
at the beginning of the manual to indicate it's there. 
There is no index. 

The information presented in the manual also fluc- 
tuates between user-friendly and cryptic. The first few 
pages of the manual constitute a very gentle ''shake 
hands with your Kaypro 10” introduction, complete 
with simple illustrations. They are followed by explana- 
tions of a few important CP/M utilities rendered in such 
a way that only someone already familiar with CP/M 
stands much chance of understanding them. This sud- 
den change in tone is characteristic of the manual as a 
whole. The Kaypro 10 User's Guide will satisfy neither 
new nor accomplished users. 

The User's Guide is only one of a small shelf's worth 
of manuals that come with the 10. Most of the other 
manuals are for one or more of the many programs 
bundled with the machine. All of these manuals (even 
Digital Research's improved CP/M manuals) are much 
better than the Kaypro manual. 

One very welcome piece of documentation included 
with the 10 I reviewed was the second issue of Profiles, 
a slick magazine published by Kaypro for Kaypro 
owners (Profiles, POB N, Del Mar, CA 92014). Many out- 
fits offering software and hardware add-ons specifical- 
ly designed for the Kaypro have ads in Profiles that are 


enlightening. 


Software 

One of the advantages occasionally touted for the prac- 
tice of bundling software with a computer is that it 
eliminates the problem of choice for the buyer new to 
the computer world. The manufacturer makes the soft- 
ware choices for the average user by making appropriate 
software part of the bundle purchased. Because the com- 
puter manufacturer usually has great buying and bar- 
gaining power, bundling also often provides a software 
package that would add up to more than the price of 


| the computer system if each software item were pur- 


chased separately. 
Kaypro apparently has tremendous buying and bar- 
gaining power. But while the company may have used 
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If you buy any printer without con- 
sidering the Qantex 7020, you could 
make a serious mistake. This multi- 
mode workhorse is compatible with 
nearly all of todays PCs and soft- 
ware. So no matter which programs 
or PCs you use now or in the future, 
Ihe 7020 can handle them. Lotus" 
1-2-3." VisiCalc.” Wordstar." 

dBASE II." BPS" Business Graphics.” 
Perfect Writer." Apple.” IBM." 

Epson,” DEC * — you name it. 

As а high density graphics 
printer, the 7020 is fully dot address- 
able with resolution to 144 x 144 dots 
per inch and handles your most 


К speaks their language. 


complex applications. Quickly and 
quietly. 

As a single pass М.Ө word pro- 
cessor (75cps) the 7020 gives you a 
choice of fonts along with propor- 
tional spacing, justification, auto 
underline, bold and more. Data 
processing is a breeze with bidirec- 
tional printing at 180 or 150 cps. User 
defined formats and 6-part forms 
capobility are both standard. 

It even provides built-in variable 
bar code capability and ап opera- 
tor-initiated test mode. And with 
industrial quality construction and a 
500-million-character printhead 


life, the 7020 will be around for years 
of hard use. 

The 7020 costs just $1495 and 
is backed by the most comprehen- 
sive support in the industry. Find 
out how compatible it can be with 
your business. Contact Qantex for 
details or a demo, 60 Plant Avenue, 
Hauppauge, NY 11788. Call toll-free 
800-645-5292; in New York State 
516-582-6060. 


D north atlantic 
Qantex 


this power to provide great value, it hasn't exactly eased 
the novice's burden of choice. 

Indeed, the Kaypro 10 comes bundled with an astound- 
ing quantity of software, Unfortunately, many a novice 
user will prefer to substitute the adjective "stupefying" 
for “astounding.” There is far more software included 
with the 10 than anyone is likely to find useful. 

Experienced computer users will likely be happy to 
make the appropriate choices between two word pro- 
cessors, two spelling checkers, two spreadsheets, two 
communication programs, and three versions of BASIC. 
But without guidance from а friend or dealer, people 
new to word processing will likely flounder trying to 
choose whether first to learn Wordstar or Perfect Writer. 
It would be very difficult to learn both at the same time. 
The same will hold for spreadsheet-users-to-be faced 
with both Perfect Calc and Chang Lab's Microplan or 
novice programmers confronted with M, C, and 5S 
BASIC. 

To the well-guided user, though, the only problem 
with this over-bundling will be the embarrassment of 
riches. There are several first-rate, tremendously useful 
programs in the Kaypros bundle. 

While I can't possibly describe all the software in this 
review (most of it has been extensively reviewed on its 
own previously), a few items deserve particular note, 


Word Processing 

Micropro's Wordstar version 3.3 is a £ine enhancement 
of an already excellent product, While users of version 
3,0 will not notice any particular changes in Wordstar 
itself, the manual and installation program have been 
markedly improved. Wordstar's manual is no longer 
scandalously difficult to read and there is even a good 
tutorial booklet included. 1 wish that Wordstar had ac- 
complished this without inserting so many self-congrat- 
ulatory cartoons and text passages in the process, but 
the new manual still makes me feel much better about 
recommending Wordstar to new users. 

The installation program can now be used to easily 
change such variables as the justification method and 
the degree of help displayed when the editor is first 
entered. Previously, only persons able to use the difficult 
patching facility were able to customize these features, 
(Yes, the patching facility still exists and is also much 
improved.) 

If you've given up on Wordstar as slow and awkward, 
you may be in for a pleasant surprise when you try it 
on the 10. First, the inherent speed of the hard disk 
allows it to run a lot more smoothly and quickly. There 
are no more aponizing pauses while program overlays 
от the next page of text loads from disk into memory. 
Second, Kaypro has implemented a function-key system 
that makes use of the redefinable numeric keypad keys 
to trim down several multikeystroke Wordstar commands 
to single keystrokes. 

Perfect Writer provides an interesting and useful con- 
trast to Wordstar. This Perfect Software product is not 
nearly the text-formatting tool that Wordstar is, but it is 
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a far better writing tool. Anyone who does (ar wishes 
to do) a lot of actual writing at the keyboard should take 
a careful look at Perfect Writer. 

Perfect Writer's principal advantage for writing is its 
ability to split the screen into two text windows. This 
feature allows me to work on one portion of text while 
having another portion in view (that portion may even 
be in another file). It often saves me from having to print 
out a draft just to be able to look at a piece of text while 
writing a reference to it. АП this is great for writing and 
nearly indispensable for programming. Imagine being 
able to look at a function declaration while writing the 
function call. 

Add to the split screen a very fast block-move feature, 
a deletion "undo" command, the capacity to have up to 
seven files open for editing (and passing text back and 
forth among them), and a good search-and-replace facili- 
ty, and you have a very good editor. 

What you don't have, though, is a very workable text 
formatter, Perfect Writer is not a “what you see is what 
you get” editor. This is not necessarily bad. When work- 
ing on a long manuscript, ГА rather not do my format- 
ting while I do my writing. Instead, I'd like to pass it 
through a formatting program, one that would do the 
hard work for me, when 1 finish. This ts what Perfect 
Writer attempts to provide, but the program fails to allow 
even adequate formatting control. Only through a very 
awkward process of multiple formattings is it possible 
to avoid such formatting disasters as section headings 
alone at the bottom of pages. Getting a good format of 
a long (75 double-spaced pages) academic manuscript 
took me a good part of a day. 


Spelling Checkers 

Kaypro has provided what is, in my opinion, the créme 
de la creme of 8-bit spelling checkers: Oasis Software's 
The Word Plus. The Word Plus not only checks spelling 
against a 50,000 word dictionary, but shows suspected 
errors in context and suggests alternative spellings. The 
dictionary can be easily updated, and special-purpose 
supplementary dictionaries can be assembled. Best of 
all, though, The Word Plus consistently identifies fewer 
correctly spelled words as potentially misspelled than 
other checkers I've tried. This may, of course, just mean 
that the folks at Oasis Software and I share about the 
same vocabulary. 

Perfect Speller runs a good bit faster than The Word 
Plus, but I found that it frequently missed my typograph- 
ical errors. This spelling program is one of those that tries 
to make a small dictionary file seem big by using prefix/ 
suffix rules to expand on it. If you don’t mind having 
words like "whyed" and "whileor" in your correspon- 
dence, this might not bother you as much as it did me. 


Spreadsheet Programs 

One strong point in favor of the Perfect Software is that 
once you've learned one of the programs, the others are 
a lot easier to learn. This is because each member pro- 
gram of the Perfect series shares a similar command 


ЮМ PC BASIC PROGRAMMING by Richard Назкен 
and Glenn А Jackson А see-as-you-do approach to 

programming Loaded wiih Step-by-slep 
screen dlusirabens and fascinating graphics. exam- 
ples $13.95 


SOFTWARE SOLUTIONS FOR THE IBM PC: A 
Practical Guide to dBase НІ, Lotus 1-2-3, VisiCalc, 
Wordslar, and More by Thomas Н МЫТ, Uncom 
plicated answers to a common question “Whal can a 
miciocomputer software system do lor my business 
and how ta | gel started?” $14.95 
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THE IBM PC/XT GRAPHICS BOOK by John Fowler. 
PhD An example-packed ІВМ BASIC graphics tu- 
юпа! Covers both cumple and advanced concepts lor 
business And pleasure $16 95 


TELECOMMUNICATIONS FOR THE IBM PCjr by 
David W. Carroll How 10 use the new IBM РС as a 
home communications terminal for gaining access 0 
data-bases sending and recewing electrome mail, 
and communicating with othier computers all over the 
world $15 95 


LSF: THE LEAST SQUARES CURVE FITTER: А 
Problem Solving Aid for the IBM PC by The Sumar 
Corporauon. А software package that explains «hal 
Leas! Curve Fitting 1з and how engineers. social sci- 
entisLs. and data analysts can use rt to salve problems 
on the IBM-PC 539 95 


GETTING THE MOST FROM WORDSTAR ° AND 
MAILMERGE "* Things Micropro Never Told You 
by M David Stone Exciting new ways to lake full 
advantage of these two highty popular word-process- 
ing programs $14.95 
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For more information litre our ОИ books and software, write to us at the address below. Dealer i inquiries welcome. 
Prentice-Hall, General Publishing Division, Englewood Cliffs, N.]. 07632 
"We quaranies that all our guides are easy їс read and simple to apply wrihout the aid of a reference library. à computer salesperson, or à meca who (usi graduated Irom M.1.T. 
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QUELO 68000 Assembler Package 


6 e 009 0 First Commercial 


New 5.0 Release Release - January, 1983 


The Quelo portable 68000 assembler conforms to the Molorola 
resident assembler, publication MBBKMASM([D4], 


Quelo 68000 Assembler Package Features: 


input file concatenation, include function, macros, global 
parameter substitulion from command line, listing dale-time 


stamp, up to 31 character symbols, conditional assembly, struc- 


lured programming directivas, instruction optimization, 68010 in- 
structions, relocation and linking, complex expression linking (all 
operators), DB-DW-DL direclives for 280 byte order data депега- 
tion, object library utility, software configuration tracking, condi- 
tional linking, options far assembler and linker lo write complela 
symbol labie to a lile, detalled symbol table listings, assembler 
symbol! cross-reference, linker global symbol symbol cross- 
reference, object library symbol cross-reference, superb linker load 
map, various HEX load lormats produced by linker, error messages 
in English (not meaningless numbers), extensive typesat manual 
wilh index, readlly transported to any system with a C compiler 
and "UNIX like" syslem interface for command line and file ac- 
cess. 


Ready іо run in various disk Jor 
mais lor СР/М-80, CP/M-86, 
CP!/M-68K, MS-DOS and PC-DOS 


Portable version with 
detailed installation and 
testing insiructions. 


$300 early bird price, good 
until June 30, 1984. 
$595 after June 30. 


$750 and license 
agreement. 


For more information or to order Adams Custom Software 
wrile or call: 2464 33rd Ave. W., Suite #173 

Seatile, WA 98199 
COD, Visa, MasterCara. (206) 265-2528 


СРІМ-80, СР/М-86, CP/M-5BK TM ОА UNIX ТМ Bell Labs. MS-DOS ТМ 
Microsolt. PC-DOS TM IBM. 


A Software Implementation 


structure. Typing Control-X 2 splits the screen in Perfect 
Calc as well as Perfect Writer. Such small advantages are 
not to be scoffed at when trying to find your way through 
a software bundle as extensive as the Kaypro 10's. 

Perfect Calc was a lot easier to learn after learning 
Perfect Writer. It is a complicated spreadsheet program 
with a thick manual and a nearly useless Help function, 
It is also a very powerful spreadsheet, and the thick 
manual is a good one with lots of tutorial lessons. 

Like Perfect Writer, Perfect Calc enables you to edit 
multiple files with free interchange of informatton be- 
tween them (two of these spreadsheet files may even be 
on the screen at the same time). Perfect Calc also enables 
you to construct some very large spreadsheets because 
it uses the disk as a buffer to expand available memory. 
This works only poorly on a floppy-disk system: large 
spreadsheets become horribly slow spreadsheets. It 
works better on the 10, so much better that it seems to 
take spreadsheets right to the limit of what's possible 
on an 8-bit 64K-byte computer. Perhaps it takes them past 
the limit: Perfect Calc lost information more than once 
on large spreadsheets I built. 

Microplan, also included with the 10, is Perfect Calc's 
opposite: it is simple to use, but not particularly sophis- 
ticated. Unfortunately, Microplan's manual is also the op- 
posite of Perfect Calc's: instead of making a difficult pro- 
gram simpler, the Microplan manual makes a simple 
program more difficult. 


Database 

Anyone interested in keeping databases with the 10 
should know that Perfect Filer may not meet your needs. 
While the program's preconfigured mailing-list databases 
worked very well and were easy to use, Perfect Filer 
proved aggravating when I tried to do much more. 

The Perfect Filer manual provided with the 10 was 
noticeably the weakest of the Perfect series. After warmly 
greeting me with easy tutorials when I wanted to do easy 
things, it coldly abandoned me the moment I wanted 
to do something other than create a sample database of 
current members of Congress. The problem was that 1 
tended to make mistakes. Apparently the authors of the 


tutorials were not so error-prone, because an explana- 
tion of how to make corrections was not included. 
Perfect Filer was just as poor on error handling. Its 
response to that likely database error, filling the disk, 
was to let me go on merrily making entries. (I tried this 
on a floppy disk, as I didn't have the time nor the pa- 
tience to fill the hard disk with a mailing list.) The 
manual didn't explain error messages and the program's 
on-screen messages were cryptic at best, particularly 
when it didn't like my attempts at form-letter generation. 
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Н you manutaciure a computer system or a compuler based product. 
allow it to EMULATE COMMUNICATE by installing one or more of 
Systems Strategies "C" Language based communication packages. 


e 3270 SNA SDLC Emulation 

s 3270 BSC Emulation 

а 2780 3780 HASP Emulalion | 
e X25 Levels 1, 2, З Communication 


You can purchase these "C" Language packages with source code 
and kcense to disiribute in your hardware product. Each package i$ 
available eilher "Port it Yourself wath instruction manual and (raining or 
ported to your hardware by Systems Strategies’ communications staff 


Systems Strategies/Advanced Technology Division 
Specialists in Data Communications Software 


Floppy-disk Translation 
While reviewing the 10, I had the opportunity to try 
Systems Strategies Inc. out a wonderful $49.95 disk-format translation program 
у 225 West 34th Street from Micro Solutions. 
Жу уты, Ме York НЕМІ Uniform, which is available in different forms for the 
балы isla mi | Kaypro II, 4, and 10, enables you to read, write, and for- 
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RUN VIRTUALLY ANY 
SOFTWARE — 
ON ONE POWERFUL 

PERSONAL COMPUTER. 


Here’s the compatibility you have ВЕЗИ — - 
been waiting for. Dimension. А single | 

personal computer able to handle 

Apple", IBM", TRS-80*, UNIX" 

and CP/M * based software. 

The Dimension 68000 Professional 
Personal Computer does it all. It's | - — À PX 
designed to emulate virtually any | dimension 
yopular microcomputer and software | | 
Seninki today Or tomorrow., | Ра | 

Dimension provides the incredible | 
power of a 32 bit MC68000 micro- 
processor with up to 16 megabytes 
of random access memory. 

And it lets you add future innova- 
tions as they develop. 

Dimension. Compatibility and 
expandability with all the power of a 
mainframe, At a personal computer 
price, it’s obviously the best value you 
can find. For more information ask 
your dealer or call us at (214) 630-2562 
for the name of your nearest dealer. 


dimension" 
™ 68000 

A product of 
Micro Craft Corporation 


4747 Irving Blvd., Suite 241 
Dallas, Texas 75247. © 1983 


Dealer Inquiries Invited 


(CRT NOT INCLUDED 


Apple is a registered trademark of Apple Computer, Inc.; IBM is a registered trademark of International Business Machines Corporation; TRS-80 
is a registered trademark of Radio Shack, a Tandy Corporation company: UNIX is a trademark of Bell Laboratories, Inc.; CP/M is a registered 
trademark of Digital Research Corporation. 


THE MOST POWERFUL, MOST COMPATIBLE PERSONAL COMPUTER YOU CAN BUY. 


mat 5%-inch disks for a variety of different microcom- 
puters. The version of Uniform for the Kaypro II can, 
of course, only translate single-sided disk formats; the 
versions for the 4 and the 10 can handle most of the ma- 
jor double-sided formats as well. Televideo, NEC, 
Osborne, Xerox, Epson, Otrona, Cromemco, Hewlett- 
Packard, Zenith, Morrow, and Radio Shack CP/M micro- 
computers are just a few of the many different machines 
listed on Uniform's easy to use menus. 

Most impressive of all, Uniform on the 4 and 10 also 
provides a facility for translating CP/M and PC-DOS 
directory formats. This enables you to transfer data files 
between PC DOS 1.0 (160K bytes) and 1.1 (320K bytes) 
disk formats. I was able to use this feature to move a 
friend's Wordstar-format text files from NEC 8001 format 
disks to disks for use on an IBM PC in only a few quick 
steps. 

Having Uniform on the 10 gives you a hard-disk com- 
puter that is data-compatible with the IBM for under half 
the price of the IBM PC XT. As PC format disks become 
the de facto standard for disk information exchange be- 
tween microcomputers, this data compatibility will be 
very important. Some writers already are offered incen- 
tives by their publishers to furnish their prose on a PC- 
readable disk. 


Revisions 
The Kaypro 10 had been on the market about five 
months when I wrote this review. The machine I re- 
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viewed (a late November 1983 model) was very different 
in both the software bundle and implementation of the 
operating system from what Kaypro was shipping in July 
of 1983. The software bundle had gone through several 
major changes, the BIOS (basic input/output system) 
was in revision "E" and the monitor EPROM (erasable 
programmable read-only memory) and the hard-disk in- 
terface board had each been changed. Several system 
utilities for use with the hard disk had been revised to 
work with the new EPROM and interface. 

The BIOS, EPROM, interface board, and utility 
changes were necessitated, a Kaypro spokesperson said, 
to rectify a problem that only a few machines might have: 
incorrectly reporting hard-disk errors. In addition to pre- 
venting inaccurate reports of read faults, the changes also 
appeared designed to prevent a possible hard-disk reset 
error, an independent comparison of the old and new 
interface card suggested. 

Kaypro is shipping kits to all its dealers that are nec- 
essary to fix any 10s already sold that might have the 
hard-disk difficulties, and no charge will be made for 
the repairs whether in or out of warranty, the Kaypro 
spokesperson said, 


Conclusion 

The drawbacks of the Kaypro 10 are definitely over- 
shadowed by its many advantages; for instance, the 
9-inch, high-resolution, non-glare screen has the prob- 
lem of inflexibility, yet is much more readable than the 
12-inch (and larger) screens of many desktop computers. 
In addition, the software varies in quality—but there is 
a lot of it bundled with the system. And while the User's 
Manual is poorly organized and incomplete, the menu 
system and enhancements to CP/M will aid both novice 
and experienced CP/M users in mastering the tremen- 
dous storage capacity of the hard-disk drive. Further- 
more, the floppy-disk backup may not meet the needs 
of all users, but on the other hand, the system's hard- 
disk drive has advantages in speed and convenience over 
comparably-priced, floppy-disk-only computers. Overall, 
the machine reviewed was reliable and fairly easy to 
transport. Despite a few rough spots, the Kaypro 105 
many advantages make it an exceptional value for the 
money. It should be considered by anyone interested in 
hard-disk capacity or performance at an excellent price. № 


Author's note: 
I would like to thank the staff of Technika Computer Center in Berkeley, 
California, for their assistance in preparing this article. 


Steve McMahon (2208 Martin Luther King Jr. Way, 96, Berkeley CA 94704) 
is an independent software developer working particularly on small newspaper 
business systems. He is also a graduate student in sociology at the University 
of California at Berkeley. 
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The leading name 
in business information 
is now the leading name 
in business sol 


The Wall Street Journal. Barron's. Dow Jones News/Retrieval? Dow Jones has 
set the standard for business information for over 100 years. Now Dow Jones 
introduces a full range of business and financial software for personal computers. 
Many of these programs manage information from Dow Jones News/Retrieval, the 
nation's leading online news and information service. All programs entitle you to 
a News/Retrieval password* All set standards for business and financial software. 


* Telephone and modem required for News/ Retrieval. 


Accounting 


New from Dow Jones, the accounting series is 
designed to meet all the accounting needs of small 
businesses. Itoffers power and flexibility, yet is 
easy to learn and use. When you purchase 
Dow Jones General Ledger, 
Accounts Receivable or Accounts 
Payable, you are eligible for a free 


never out of balance, and allows you to post entries 


"in pencil" for easy error checking and correction. 


When you are satisfied, you can close your books 
and the General Ledger posts your entries "in ink" 
and freezes a full audit trail. When 
you print financial reports, the 
General Ledger formats them to 


training seminar designed by reflect the structure of your chart 

Arthur Young, one of the nation's of accounts. 

foremost accounting firms* This 

seminar covers computerized R o" epa mo 

accounting and bookkeeping A Pavable™ | 

rinciples. ccounts Payable™ complete 

Р "eI the basic accounting system. 
Dow Jones Gener. ger на Programs for Sales Order Entry, 

is the heart of the accounting series. a Purchase Order Entry, Manage- 


Using Generally Accepted Accounting Principles, 
the General Ledger allows you to define the struc- 


ture of your chart of accounts and establish account 


ranges for assets, liabilities, capital, income and 
expenses. Jt offers double-entry bookkeeping that's 


ment Analysis and Inventory will be available 
early in 1985. 


yu Inc. and Dow Jones & Company Inc 


By Thademark 
Available for the IBM* ХТ 
“Seminars and product may nat be available т ай areas 


Investment 


Dow Jones investment software was introduced 
in 1982 and rapidly became the leader in the 
field. These best-selling programs, expressly 
designed for investors, money managers and busi- 
ness planners, allow you to analyze and manage 
your investments using financial information from 
Dow Jones News/Retrieval. You also have easy 
access to business news and headlines, economic 
updates and forecasts. 


Dow Jones Market Analyzer™ is an inte- 
grated technical analysis and communications 
program that can increase the effectiveness of your 


investment decisions. The Market Analyzer collects 
and stores historical quotes from Dow Jones 
News/Retrieval, and automatically updates daily 
data on stocks, bonds, mutual funds and options. 
It then calculates and constructs price and volume 
charts, trend lines, moving averages, support/ 
resistance lines and many other charts. 


By RTR Software, Inc. and Dow jones & Company Inc. 
Available for the IBM* РС, ІВМ ХТ TI Professional and Apple® ИН computers 


Dow Jones Market Manager™ provides 
you with a powerful investment information 
system for maintaining single or multiple portiolios. 
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Home Finance 


Dow Jones Sales Director™ automatically con- ing, word processing, graphics and spreadsheet 


solidates information from the other two pro- capabilities are also included. 
grams in the sales system, performs analysis and 
produces management reports that can then be (Available summer fall 1984) By P/E Software Inc and Dow Jones & Company Inc 
distributed throughout the organization. Schedul- Available for the IBM PC and IBM X 
Home Finance 

Dow Jones software for the home helps you you to produce reports about specific accounts 
organize and control your personal finances. The and transactions, and provides you with a net 
products in this series keep track of how your worth statement that gives you a clear picture of 
money is earned, spent and invested. In addition, your personal finances. 
your Dow Jones News/Retrieval password brings By Decision Support Software, inc. and Dow Jones & Company Inc. Available 
you and your family news ы -— compas 

mmc im, Е gam 
аш paar іден liu din Dow Jones Investment 
articles, sports, weather reports EI nime Evalnator™ i alized 
and movie reviews. Big ^ mm sw ullis dia, var pitt 
| NS ЖЕ Ка system for managing your 

Dow Jones Home Budget™ | Қамы ar. portfolio. It maintains one or 
helps you plan and control your aM ae 117 more portfolios of up to 50 
financial situation. Itkeepstrack № ІШ securities each, and automatic- 
of your income, expenses, assets шы Ф% ally updates your stocks with the 
and liabilities to help you in — latest quotes from Dow Jones 
financial planning, budgeting ж —— News/Retrieval. The Investment 
and tax preparation. You can — Evaluator displays or prints 
program the Home Budget to flag tax-deductible reports showing purchase value, current value 
expenses and automatically account for recurring and gains and losses, so you can evaluate your 
transactions such as mortgage payments and tele- position at a glance. 
phone bills. The Dow Jones Home Budget allows By Dow Jones & Company Inc. Available for the IBM PC and TI Professional. 


All Dow Jones Software" is fully supported by a 
sixty-day warranty, thorough documentation 
and a toll- free Customer Service hotline. 

Visit your computer store for a 
free demonstration, or call for free 
brochures on Dow Jones Software 
and Dow Jones News/Retrieval: 


1-800-345-8500 ext. 325 


(Alaska, Hawaii and foreign call 
1-215-789-7008 ext. 325) 
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The Market Manager automatically values your 
existing position in the stock market. Its tax lot 
accounting system records all your securities 
transactions and matches your sell transactions to 
existing positions in the market, to minimize tax 
liability. You can also generate reports for indi- 
vidual accounts and an overall securities hold- 
ings report. 


By TELEWARE. Inc. and Dow Jones 4 Company Inc, 
Available for the IBM PC and Apple П and Appie ill computers. 


Dow Jones Market Microscope" is a funda- 
mental analysis program for money managers, 
business planners and investors. It allows you to 


produce reports that screen industries and com- 
panies using Media General and — Earn- 
ings Estimator ™ 
financial indica- 
tors. А Price Alert 
routine tells you 
which stocks have 
reached your criti- 
cal levels for 
buying and selling. 
м National Softworks and 
Dow [ones & Company тс. 


Available far the {8M РС, T1 


Professional and Apple П Comparison Chart, Dow Jones Market Analyzer 
Computers. 


Communications 


Dow Jones communications software is 
designed to meet the business analysis needs of 
executives and investors. These programs allow 
you to collect, store, and organize timely informa- 
tion from Dow Jones News/Retrieval. You have 
access to financial information on companies and 
industries, current and historical quotes, and 
exclusive news from The Wall Street Journal, 
Barron's and the Dow Jones News Service. 


Dow Jones 
Spreadsheet 
RETRIEVE INFORMATION FOR SPREADSHEET Link" is an 
а. ESTABLIIM TEXKIHAL СОММЕСТІ ОН efficient and 
з. БЕСІН SPREADSHEET PROCRAM 
. AET ИР WARDGMRE accurate Way to 
3. SEY UP XOFTHMARE collect and 
$. SET HP CONMÜNICATIONZ 
?. LET OF ENTIRE SEUHEHCE (4-69 transfer up-to- 
= date financial 
information 
Мат Menu. Daw Jones Spreadsheet Link MÀ a 


to Lotus™ ]-2-3™ VisiCalc* or Multiplan® spread- 
sheets. Spreadsheet Link saves you time by elimi- 
nating manual data entry, and requires a minimum 
of memory. Now you have immediate access to the 
information you need, and can enter it into your 
customized template with just a few keystrokes. 
By Solutions, Inc, and Dow Jones & Company Inc. Avarable for the ВМ РС, 
ІНМ XT, IBM* PCjr" IBM* PC 3270, Apple fi systems and Apple* Macintosh.™ 
Dow Jones News Link™ allows you to follow 
and analyze the latest business news—easily and 
quickly. You can retrieve text and statistics from 
News/Retrieval and create your own personal data 
base. Then, offline, it is easy to read, edit, index 
and store information. With News Link, the sum- 
maries and reports you produce can be trans- 
mitted to other locations using computers and 
modems. An expanded version of News Link 
includes additional communications features. 


ar ad 1984) Ву Gaia Communications and Dow Jones & Company Inc. 
Available for the ІВМ PC, ІВМ XT and IBM РСу 


Sales Management 


Dow Jones sales management software 
enables sales professionals and their organizations 
to sell more effectively These powerful new 
programs can be used as an integrated system. 
They produce reports that give you information 
about all phases of your sales cycle. Al] three 
programs feature in-depth tutorials and easy-to- 
follow menus. 


Dow Jones Sales Organizer™ is designed for 
sales representatives and managers. It tracks 
prospects throughout the customer relationship, 
and automates scheduling. The Sales Organizer 
produces budget, forecast, commission, lead 
capture rate, expense and call reports, along 
with quotation, order and product summaries. It 
has graphics and spreadsheet capabilities that 
allow you to analyze data the way you want, and 
includes word processing and order tracking. 


Dow Jones Prospect Organizer" enables 

sales support staff to track prospects from initial 
lead through assignment to sales territories. The 
Prospect Organizer allows you to create a data 
base of updated prospect information and to 
analyze media and promotion effectiveness. You 
can generate re- 
ports that show the 
geographic distri- 
bution and current 
status of your pros- 
pects. Word proces- 
sing capabilities 
simplify corre- 
spondence, tele- 
marketing, survey | 
and direct mail Call Reporting, Dow Jones Sales Organizer 
functions. 
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Hardware Review 


Converting the TRS-80 Model III 
for CP/M 


Comparing Mapper Ш, Shuffleboard Ш, and Vid-80 


Mark E. Renne 
Free-lance Writer 


When Radio Shack announced CP/M compatibility for 
the Model 4, it became another of the many manufac- 
turers to make the CP/M operating system available for 
its computers. But should Model III owners rush down 
to their Radio Shack stores and shell out $799 for a Model 
4 upgrade kit, or should they look into the many CP/M 
conversions available for the Model III? This article will 
briefly explain some of the basics of CP/M and then ex- 
amine three different conversions that are available. 

The so-called control program for microcomputers 
(CP/M) designed by Digital Research of Pacific Grove, 
California, has become the standard operating system 
for 8-bit microcomputers. It is used by more manufac- 
turers than any other system. Some people would like 
to have you believe that CP/M is the answer to all your 
problems, but it has a few bugs of its own. 


Myths about CP/M 

Either on purpose or by ignorance, many salespeople 
insist that CP/M allows programs to be used on any 
other computer as long as it uses CP/M. Although there 
is some truth to this, CP/M is not as transportable as 
many people think. In fact, for a program to be trans- 
ported from one brand of computer to another, several 
things have to be true depending on the program. For 
example, if it’s a machine-language program, the com- 
puters must have the same central processing unit. CP/M 
Apple Visicalc will not work on a TRS-80 under CP/M. 


For other programs, the same language—including 
version—must be available on both computers. Also, the 
same version of CP/M usually will be required on both 
computers. TRS-80 users are familiar with this from 
Radio Shack's upgrade of TRSDOS from 1.1 to 13. In 
this article we will talk primarily about CP/M version 2.2. 
Note, however, that some new programs for CP/M ver- 
sion 3.0 may not run оп CP/M 2.2. 

Another problem is screen compatibility. Most people 
write CP/M programs with an 80-character by 24-line 
screen in mind; the Model III has a 64 by 16 screen. Some 
CP/M conversions for the Model III also change the for- 
mat of the [15 screen, but that increases cost. Because 
most microcomputers at one time had 64 by 16 screens, 
many programs work well in this mode. Other programs 
work on different brands and have an Install program 
that allows the user to adjust screen size. 

Also, each computer formats the disks used in its sys- 
tem differently. The 8-inch, single-density format is stan- 
dard, but 5%-inch disk formats are chaotic. Don't be mis- 
led into believing you can simply take a disk from your 
neighbor's North Star and insert it in your TRS-80 be- 
cause they both use CP/M. (Actually, you could insert 
it—it just wouldn't work!) Some CP/M systems, however, 
do allow this type of interchangeability, and I'll discuss 
that later. 

For a program to be totally transportable, then, even 
under CP/M, it must be written for the same processor, 
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Ata Glance 


Name 
Mapper ill 


Use 
To convert the Radio Shack TRS-BO Model ili to operate under the 
CP/M operating system as well as TRSDOS 


Manufacturer 
Omikron 

1127 Hearst St. 
Berkeley. СА 94702 
(415) 845-8013 


Size 
é by 3» by № inches 


Weight 
4 ounces 


Features 
16К bytes of RAM; Omikron utilities and enhancements available 


Hardware required 
Radio Shack TRS-80 Mode! ІІ, 48K bytes of RAM, disk 


Software supplied 
CPIM 2.4. MBASIC 


Documentation 

8%- by flinch, three-nole punched, 6-page installation manual, 
15-раде users manual, 150-page MBASIC manual, and 249-раде 
СРАМ manual 


use the same language (including version), be set up for 
the same screen size, and be formatted in a way that can 
be read by the conversion. 


The Advantages of СР/М 

Why then, would you convert ta CP/M? The principal 
advantage for users is the great number of programs 
available that run under CP/M. There are also a great 
number of users groups that support CP/M, providing 
public-domain software and also assistance for modify- 
ing CP/M for different machines. 

The greatest advantage of CP/M for manufacturers is 
that it is hardware independent. In other words, only 
a small part of CP/M—specifically, the BIOS (basic in- 
put/output system)—has to be changed to work on dif- 
ferent computers. This flexibility enables manufacturers 
to include an operating system for their computers with 
relatively little effort. It also makes it possible for pro- 
grams written on one computer to be used on other com- 
puters because they have an operating system in 
common. 


The Disadvantages of CP/M 

Because of its flexibility, CP/M doesn't take advantage 
of any of the special features of a particular machine. 
For example, there's no way to access the graphics capa- 
bilities of the TRS-80. Also, CP/M works with only one 
drive at a time. If you want to execute a program, you 
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Photo 1: Mapper ПІ from Omikron. 


must be "logged оп” the correct drive; it does not search 
all drives for the program as TRSDOS does. There is no 
password protection on any files, but because any pass- 
word eventually can be broken, maybe that isn't a draw- 
back. Also, to copy a disk you must use three separate 
programs. The last problem with CP/M is the quality of 
error messages—there are only a few, and all are non- 
descriptive. It's hard to believe, but this operating sys- 
tem reports more cryptic messages than TRSDOS. 


Converting the TRS-80 to CP/M 

Let’s look at some CP/M conversions available for the 
TRS-80 Model Ш. First, this machine requires a hard- 
ware conversion rather than just software because the 
Model Ш uses the first 14K bytes of memory for ROM 
(read-only memory) BASIC, while CP/M expects that 
memory to be empty and available for operating system 
use. This conflict can be resolved only by a hardware 
modification. Of course, all modifications still allow you 
to use TRSDOS for your existing software. 

The conversion procedure is similar in al] cases. Ке- 
move the cover of the TRS-80 as well as the heat shield 
covering the central processing board. Remove the 280 
chip and replace it with a circuit board that plugs into 
the 780 socket. Then plug the 780 chip into the circuit 
board. Some modifications also require a RAM (random- 
access read/write memory) chip to be removed and re- 
placed by a plug connected to the CP/M board. The en- 
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At a Glance 


Mame 
Shuffleboard iii 


Use 
To convert the Radio Shack Model li! to operate under «e CPIM 
operating system as well as TRSDOS 


Manufacturer 
Mernory Merchant 
14666 Doolitde Dr. 

San Leandro. СА 94577 
|415) 483-1008 


512е 
В by 3% бу Vs inches 


Weight 
414 OUNCES 


Features 
High-density disk format, 16K bytes of RAM, direct cursor address- 
ng. virtual-drive concept, 15-day free ша 


Hardware required 
Radio Shack TRS-BO Model Ill, 48K bytes of RAM. disk 


Software supplied 
CP/M 2 2, MBASIC 


Documentation 
7- by 9-псһ perfect-bound 77-page users and installapon manual. 
IB4-page MBASIC manual, and 214-ргде Digital Research manual 


| Price 
$299 


tire procedure takes about a half-hour and is easy even 
for those who have had only a casual acquaintance with 
electronics. 

Because the Model III lacks a number of ASCII 
(American National Standard Code for Information In- 
terchange) characters on the keyboard (braces, brackets, 
control key, etc.), CP/M modifications must also recon- 
figure the keyboard to generate all the ASCII characters. 
Usually this involves a combination of keys, such as the 
Up-Arrow and another key. I'll discuss each modifica- 
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Ta convert the Radio Shack TR5-80 Моде! fli to operate under the 
CRIM operating system as well as TRSDOS. Also, converts screen 
to 80 by 24 under both operating systems. 


Manufacturer 

Holmes Engineenng Inc. 
5175 Green Pine Dr. 

Salt Lake City UT 84107 
{801} 261-5652 


Size 
9% by 9 Dy № mehes 


Weight 
М ounces 


Features 
16К bytes of RAM. BO-character Бу 244ine board inciuded 


Hardware required 
Radio Shack ТК5-80 Mode! III, 48K bytes of RAM, disk 


Software supplied 
CPIM 2.2. utriities 


Documentation 
Ву- by finch 30-page users and installation manual, 320-page 
CPIM Handbook [with MP/M) by Rodnay Zaks 


Price 
$399 


Name Contra! Key Software Included 
CP/M 2 2 MBASIC 


СРАМ 2.2 MBASIC 


Mapper lil Down-Arraw 


Shuffleboard И Up-Arraw 
Vid-80 


‘optional af extra cost 


Clear CP/M 2.2 


Table 1: A comparison of the CP/M conversion boards. 


tion separately, but I've also summarized conversion fea- 
tures in table 1. 


Маррег Ш 

The least expensive board evaluated was the Mapper 
Ш from Omikron. Although the board lists for $199, it 
functions well and most of its limitations should be elim- 
inated by the time you read this. 

The board I evaluated was an early prototype board 
that Omikron was shipping to its customers. This board 
is single-density, uppercase only. The manufacturer in- 
dicated that double-density should be available very 
soon, which would be a must for any serious user af 
CP/M. Omikron indicated that this will be a free upgrade 
for its customers and will contain a number of enhance- 
ments Г cover later. 

The Mapper Ш uses the Down-Arrow key for the Con- 
trol key and Shift-Break for escape. It emulates the 
SOROC 10120 terminal for video addressing and screen 
display. Installation is easy and requires the removal of 
only one chip, the 280, The board contains all chips in 
sockets for easy repair and upgrade. It's also the smallest 
board that was tested. 

The Mapper III that I tested could read anly disks for- 
matted for the Mapper III. Omikron indicated that the 
production board will read a number of formats with the 
previously mentioned software upgrade. 

Omikron also expects to release a number of very use- 
ful utilities that will be standard with the production of 
the Mapper Ш, or free to owners of earlier Mapper IIIs, 
in the near future. These include programs to check 
memory, check disk condition, emulate a dumb ter- 
minal, and transfer programs from TRSDOS to CP/M. 
The last program will be most useful for long BASIC pro- 
grams that you don't want to retype. Programs written 
under TRSDOS probably won't run under CP/M without 
modification. 

For another $199, Omikron offers an additional soft- 
ware package to go with the Mapper HI. The package, 
which includes CBASIC-II, Wordstar, and Microproof, 
represents a substantial savings over retail prices of these 
packages and gives you a good start on CP/M software. 
Omikron also has a special user's purchase group, 
Cougar, that enables owners to buy additional software 
at greatly reduced prices. 


Disk Formats 


Osborne, Xerox, ІВМ 
Kaypro, Xerox 


Price Able to usa СРМ 30 Auto Repeat 


See tex] $199 no yes 


$299 no 


$399 yes" yes 


The installation instructions are well written and I en- 
countered no problems with the board. Also, Omikron 
offers a lifetime warranty on the Mapper Ш. Although 
the software for the version I tested was not as sophisti- 
cated as the other boards, even in its preliminary form, 
the Mapper III offers a good value for those interested 
in CP/M. You should check with Omikron, however, to 
verify current capabilities for a particular application. 


Shuffleboard Ш 

The Shuffleboard Ш from Memory Merchant is a 
moderately priced ($299) yet excellent conversion that 
contains an additional 16K bytes of memory, for a total 
of 64K under CP/M with a 48K-byte Model III, It includes 
both CP/M 2.2 and MBASIC, Microsoft's BASIC inter- 
preter for CP/M, similar to the TRS-80 standard BASIC. 
А 77-page users manual and 398 pages of Digital Re- 
search documentation for MBASIC and CP/M 2.2 pro- 
vide necessary documentation. 

This conversion features an "auto-sense" boot that 
automatically determines what type of operating system 
is contained on the disk in drive zero. In other words, 
once installed, the conversion boots in the proper mode 
automatically; you can disable this feature if desired. The 
system normaily boots from drive zero, but this also can 
be disabled, allowing you to boot from any drive for 
CP/M. (TRSDOS, of course, always boots from drive 
zero.) 

The Up-Arrow key functions as a control key, and all 
other ASCII characters may be generated from the key- 
board. The cursor may be set for either blinking or non- 
blinking, and linefeeds for the printer may be disabled 
or enabled easily to accommodate different printers. 

A special function allows a remote terminal to be 
hooked up to the RS-232C port to allow for graphics, an 
80 by 24 display, or any other special function. А SET- 
COM command, similar to that found in TRSDOS, is 
used to set the data rate, parity, character length, and 
stop bits. Direct cursor addressing is implemented, and 
console control characters are equivalent to a Lear-Siegler 
ADM-3A control set. 

Perhaps one of the most unique features of the Shuf- 
fleboard Ш is its virtual drive function. Although difficult 
to explain in this limited space, virtual drive means that 
it may appear to the system that you have more drives 
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ANNOUNCING UniPress 
Product 


EMACS Ё 
FOR THE ‘==: 
| announce 

| the availability of 
| | MS-DOS EMACS 

| to supplement our 

ий UNIX and VMS versions. MS-DOS EMACS is 


full-function Gosling EMACS, including compiled 
MLISP, macros, command undo and much more. 


UniPress Gosling EMACS: The famous multi-window 
full-screen editor. Edit several files at once. Interprocess 
communication on UNIX and VMS. Extensible via macros 
and the built-in compiled MLISP language. 
UniPress Gosling EMACS: The ultimate programmer's 
tool: C, Pascaí and MLISP language assisl. EMACS manages 
execution of Unix makefiles, and automatically points to lines 
containing errors in the source code. Keys can be bound as 
desired, macros can be named, customized MLISP routines 
can supplement the many included packages, and much 
more! 
UniPress Gosling EMACS: Use EMACS as your session 
manager — Divide your screen inte a "shell window" to run 
commands, and one or more source file windows. 
ALSO NEW! MINIMACS — Special efficiency- 
conscious EMACS. Faster and smaller; includes all standard 
editing features, keybinding, and multiple windows. 
PRICES: UNIX: $395/Binary; $995/Source 
VMS; $2500/Binary; $7000/Source 
MS-DOS: $375/Binary; $995/Source 
(Requires at least 384K) 


UNIPRESS OFFERS A FULL LINE OF 
SOFTWARE FOR UNIX, VMS AND MS-DOS. 


Lattice? C compilers to the 8086-family: both native 


and cross. Write programs on your mainframe for execution 
on the IBM-PC, etc. (Cross compilers for UNIX and VMS.) 


Q-CALC — extraordinary UNIX spreadsheet. 
LEX — powerful interactive UNIX word processor. 


РНАСТ __ Multi-keyed ISAM database record manager for 
UNIX and MS-DOS. 


OTHER UNIPRESS PRODUCTS: 


Full UNIX System V operating system for the Apple LISA, /RDB 
The Menu System, UniCalc, and more. 


Call or write for more information. 


* 
UniPress Software, Inc. 
2025 Lincoln Highway, Suite 312, Edison, NJ 08817 


201-985-8000 * Order Desk: 800-222-0550 (outside NJ) 
Telex: 709418 


Mastercard and Visa 


Unix 5 а Irademark ol Вей Laboratones * VMS is a Trademark ol Digital 
Quipmeni * MSDOS :5 а trademark ol Mxcrosott е Latice and 
UniCalc a aretegistereg {rademarks of Lattice Inc « ІВМ-РС 5 a trademark of ІВМ 
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UniPress is | 
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than you actually do. For example, the operating system 
may believe that you have two double-density and two 
single-density drives even though you have only two 
double-density configurations. This makes some difficult 
operations easy. А high-density format routine also in- 
creases disk capacity by about TIK bytes. 

| strongly believe that any good conversion should in- 
clude the ability to read many disk formats because very 
little CP/M software comes in the TRS-80 format. The 
Shuffleboard Ш will read and format Osborne, IBM, and 
Xerox disks. Superbrain, Kaypro, and Televideo should 
be ready soon. Of course, IBM programs won't run on 
Не TRS-80 because IBM uses different central pro- 
cessors, but this conversion does make data transfer 
possible. Please note that I said Shuffleboard III would 
also format these disks. This enables you to prepare a 
disk directly on your computer for a friend who owns 
a different computer, a very nice feature that is well im- 
plemented on the Shuffleboard Ш. 

The warranty is good for one year, and Memory Mer- 
chant offers a 15-day trial period. Installation instructions 
are well written and clear. I installed the board quickly 
and without board or documentation problems. The 
Shuffleboard III offers a conversion with the features 
most users require for a reasonable price. 


Vid-80 

The $399 Vid-80 by Holmes Engineering is the one 
board that not only converts the TRS-80 to CP/M but also 
converts the screen to 80 by 24. As mentioned earlier, 
most software is formatted for an 80 by 24 screen, and 
this conversion makes the Model Ш compatible with 
almost all CP/M software. For video and screen format- 
ting, the Vid-80 emulates the Lear-Siegler ADM-3A 
terminal. 

The conversion for 80 by 24 also works in TRSDOS 
with some limitations. Software, especially machine lan- 
guage, will not work without conversion in the 80 by 24 
mode. The board also redefines graphics from 127 by 47 
to 159 by 71, slightly improving resolution. Locations for 
the PRINT@ command are also redefined from 0 
through 1024 and 0 through 1919. It would take a separate 
review to evaluate the board for its use in TRSDOS, but 
it does function under both operating systems. 

The latest version of the board has the ability to read 
and write several 5%-inch disk formats, including those 
of the IBM PC, Kaypro II, Xerox 820 (single- and double- 
density), Osborne-I, Zenith Z-100, Freedom Tech, and 
Morrow Micro Decision. Maximum storage using the 
Kaypro standard is 191K bytes. Considering that CP/M 
uses quite a bit of disk overhead, this is amazing. You 
end up with more storage capability than TRSDOS. 

After the board is installed, the Model III automatically 
recognizes which operating system is on the disk and 
boots up in the 80-character mode. If you want a 64-char- 
acter mode, you hold down a "6" during booting. In- 
stallation requires the removal of two integrated circuits 
and their replacement on the Vid-80 board. Two solder- 
less jumper cords and two power cords must be at- 


The all new 
Freedom" 110 VDT 
has just two things 
going for it. 


The price, $595. The new 
Freedom 110 Video Display Terminal 
is without question the price leader 
of all low-end smart terminals. And 
it doesn't stop there. In fact, the price 
is only the beginning. 


The performance. lt starts with 
distinctive styling, including a tilt 
and swivel screen, and a sculptured, 
detached European DIN-standard 
keyboard. We paid a little extra for 
the green phosphor (amber optional) 
non-glare high resolution screen so 
you get the best in crisp, easy to read 
characters. We've packed the ergo- 
nomic Freedom 110 with a long list 
of user-relevant features, too. 


0 24 x 80 display with user-accessible 
25th status line. 1 

О 10 programmable non- volatile 
function keys (20 with shift) and 
20 pre-programmed codes. 

O Flexible non-volatile set-up 
modes (full page or status line). 

[3 15 thin-line graphic characters. 

О Кытай Ада, character attributes. 

С 9 cursor control and 8 editing keys. 

O Screen time-out. 

О Block, conversation, monitor 
and local communication modes. 

П Bidirectional buffered auxiliary port. 

О 8 standard foreign character sets. 

[1 Self-test mode. 

O TeleVideo 910, ADDS Regent 25, 
Lear Siegler ADM 3A/5 and 
Hazeltine 1420 emulation. 

ГІ Chassis-mounted PC board for 
the same easy serviceability and 
add-on board capability as the 
advanced Freedom™ 200 VDT. 


You get all this, plus our industry 
leading six-month warranty and 
comprehensive third-party service. To 
find out more about what price and 
performance leadership really means, 
contact your nearest Liberty dealer 

Or dimaten Or call Liberty direct at 
(415) 543-7000. 


See us at COMDEX in Atlanta. 
Booth 3432, West Hall. 
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€ 1984 Liberty Electronics. 

TeleVideo 910 n a trademark of TeleVideo Systems, Inc. Regent 
25 15 2 trademark "e Digital Data Systema, Inc. ADM 
3A/5 в a trademark of Lear Siegler Inc. WacdStar, MailMeerge 
and SpellSiar are trademarks of MicroPro International Corp. 


tached. All this is done without any soldering or per- 
manent change to your TRS-80. 

In addition to the CP/M operating system and its util- 
ities, two other programs are included. A Sap utility sorts 
and packs the directory to conserve space and alpha- 
betize. An Unerase utility lets you restore files that may 
have been accidentally erased. Auto-repeat capabilities 
for each key are also standard with the Vid-80. 

The Vid-80 RAM can be increased through expansion 
modules to nearly 1 megabyte. A CP/M 30 version 
should be available by now for Holmes's 64K-byte mem- 
ory option (112К bytes total), which sells for $524. 

For technical assistance and updates, Holmes main- 
tains both a phone number and a computer bulletin 
board. This bulletin board, Connection-80, enables 
Holmes to pass on patches and other technical informa- 
tion and allows the user to leave questions about Vid-80 
for Holmes. When I contacted Holmes with technical 
questions, both as a reviewer and customer, the com- 
pany was courteous, quick, and correct each time. 

Both Omikron and Memory Merchant indicated that 
they will be marketing an 80 by 24 conversion for their 
CP/M boards in the future. The Vid-80 already has this 
feature, which makes the Model III very competitive 
with the Model 4. The Vid-80 is a complete CP/M con- 
version and enables you to enter the world of CP/M 
without reservation. 


What about the Model 4? 

What advantages does the Model 4 have over the 
Model III? Well, the most significant are a higher speed 
processor, an 80 by 24 screen, ASCII character genera- 
tion, a new (TRSDOS 6.0) operating system, and CP/M 
compatibility. If you're only interested in CP/M, you 
should consider one of these boards for your Model III. 
Holmes also sells a speed-up kit for the Model Ш for 
about $100. Converting this way allows you to add one 
piece at a time, instead of all in one big costly chunk. 


Conclusions 
Each of the conversions is targeted at different users. 
You should decide which you need for your individual 


use. All the conversions worked without major problems 
and are easy to install following the instructions included 
with each. 

The Omikron Mapper III is aimed at the low-budget 
user who intends to purchase his software from Omi- 
kron. Omikron's Cougar club allows owners to purchase 
major programs at very low cost. The company has a 
track record with the Model I Mapper and should have 
several enhancements included in the future. 

The Memory Merchant Shuffleboard Ш is a full-fea- 
tured CP/M conversion that meets the needs of most 
users. It reads three disk formats, and three more will 
be ready soon. The virtual-drive idea is exciting and very 
useful to two-drive owners. I was most impressed with 
this board and its implementation. 1 have used this board 
for several months without a single bug. 

The Vid-80 from Holmes Engineering is the only con- 
version I tried that also converts the screen to 80 by 24. 
Sooner or later all computer users will want this size 
screen for some application, and Holmes solved that 
problem. 1 give Holmes four stars for this conversion. 
Iknow that $400 is quite a bit to spend, but that's a very 
low price for CP/M, an 80 by 24 display, and accommo- 
dation of a wide variety of disk formats. Holmes has 
been in the TRS-80 business for many years and has a 
good record with the dealers with whom I spoke. If you 
can afford to do the conversion all at once, the Holmes 
board is a good choice. 

All in all, the TRS-80 user has a number of conversions 
from which to choose. With Radio Shack turning to 
CP/M, it may not be many years before TRSDOS is gone 
forever. I think all serious users should start looking into 
CP/M and what it has to offer. 


Author's Note: 

I'd like to thank all the manufacturers for their cooperation and answers 
to my questions. I'd alsa like to thank Bob Byars at Mountain Data in Havre, 
Montana, for the use of his equipment and time. 


Mark Е. Renne (53 Glacier Сі, Bozeman, MT 59715) is a free-lance writer 
and full-time student at Montana State University in Bozeman. 


IT'S SIMPLE. . .CALL AND SAVE MONEY! 


Since 1978 BB Ute CS BU d 


DIRECT MARKETING 
COMPUTERS AND 
EQUIPMENT 
TO SAVE YOU MONEY! 


FREE UPON REQUEST 
DISCOUNT PRICE LIST AND INFORMATION KIT 
СОРТ OF MFR'S WARRANTY 
PRICES AND PRODUCTS ARE SUBJECT TO CHANGE 
WITHOUT NOTICE, 


Migrentis-iat 
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Other Products 


SCALL 


GA. & INFO 
912-377-7120 


IBM PC Compatibles 


Call For Your Choice 


Med Ж : 
0 Е я t 84. Y 
м MicroManagement 
Systems, Inc. 
Thomasville Road East 
Cairo, Georgia 31728 
TELEMARKET DEPT. 
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HIPAD'" DIGITIZER 


‚ . Is Базу With The Versatile HIPAD™ DT-114 
From Houston Instrument. 


Enter a whole new universe of graphics, made possible 
by programs tailored to the HIPAD digitizer. 

Exciting new applications in computer-aided drafting 
are now available, allowing you to create subdivision 
plats, machine drawings, schematics, architectural eleva- 
tions and circuit-board artwork . . . with your micro- 
computer... at your desk . . . with no training as a 
draftsman. 

Use of the HIPAD in medicine is increasing. With cur- 
rently available software, physicians and dentists can pre- 
pare graphics of anatomical features for diagnosis and 
correction. 

Artistic efforts are complemented by the HIPAD. With 
customized software, free-form renditions can be created 
quickly and precisely. Colors to fit the moment can be 
selected . . . and easily changed at a later time. The 


soo ш ot |) COm DEM /Atlanta/Booth 0606 


HIPAD provides access to the realm of high technology 
graphics. 

The HIPAD features a full-size 11" x 11” digitizing area, 
and is both UL listed and FCC approved. 


The Conclusions You Draw Are Clearly Correct. 
The HIPAD will open the door to a universe of 
form and color. . . and creativity. 

For the name, address and phone number of your 
nearest representative, write Houston Instrument, PO. 
Box 15720, Austin, TX 78761. Phone 512-835-0900, or 
800-531-5205 if outside Texas for the name and location 
of your nearest representative. In Europe contact Bausch 
5 Lomb Belgium NV, Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel. 059-27-74-45, Tix. 846-81399. 


houston instrument 
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Garbage in, garbage out. 

since computers were invented, the conventional wis- 
dom has held that input that doesnt conform to the computer's 
highly structured needs will result in unintelligible output. 

Which meant that you had to learn to think like a 
computer in order to use one. 

Trouble is, the world isn't organized to suit computers. 
Data is never collected in the way you want to retrieve it. That's 
why traditional, rigidly structured databases often wind up 
hindering your work more than they help. 

DayFlo offers a new approach to database management 
needs. It's a Fluid Format" Personal Information Manager. 

Which means it approaches the world the same way you do: 
taking in unorganized data and organizing it into meaningful 
information. 

DayFlo is a powerful tool for your IBM” PC XT. It accepts 
both structured and unstructured data. When you want to 
extract information, just type in the key words youre looking 
for. Instantly, DayFlo organizes the data according to your 
criteria. And reorganizes it according to new criteria whenever 
you wish. 

Information from other programs, spreadsheets, word 
processing or accounting files, virtually any data in the system 
can be assimilated by DayFlo. And once the information is at 
hand, DayFlo lets you manipulate it at will to produce letters, 
memos, reports and much more. You can work at your com- 
puter the same way you wotk at your desk, even switching 
quickly from task to task, without ever losing your place. 

DayFlos concept is as simple as it is revolutionary. You 
no longer have to think for the computer. Instead, it can еі 
you think better for yourself. Which 
leads, inevitably, to a brand-new version | 
of computing’s fundamental law. 


Garbage in. Information out. 


DayFlo, Inc, 2500 Michelsan Dr., Bldg. 400, Irvine, CA 92715, Call Now: (800) 7DAYFLO (Outside CA), (800) CDAYFLO (CA Only) 
15v Flis amid Fluid Рага aer айта ЕВ ul Davi Ing. C АНА Py Elta, In 
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Now, you can command new computer 

productivity. Discover how much easier your 

personal computer is to use when the commands are 

at your fingertips. PC-DocuMate keyboard templates can 
save you time and frustration. You can recall needed 
commands, options and formats. Quickly. 

Professionally designed and comprehensive. Each 
PC-DocuMate template has been designed by a software 
expert. Commands are logically and functionally organized 
so you can get the most from your software. And our templates 
are comprehensive reference aids which use both sides to 
document a product or a system. Completely. 
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And Your Manuals On The Shelf. 
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Peri 


Durable and guaranteed, PC-DocuMate 
templates are silk-screened onto durable, non-glare 
plastic to our exacting specifications. Each template 
is printed on both sides and color-coordinated 
to complement your PC. And your satisfaction 
is guaranteed. Fully. Or your money back. 

Save time and enjoy greater productivity. Order your 
PC-DocuMate without delay. 
Lower prices for better design. With PC-DocuMates, you 
get two-sided templates for less than a single-sided template 
from other manufacturers. And you get a better designed 
template. Order direct or ask your local dealer. 


PC-DocuMates now available... 
IBM PC/XT & COMPAQ — $14.95 


• DOS/BASIC 2.0 & 2.1 • DOS/BASIC 1.1 * Lotus 1-2-3 * WordStar е dBASE II » 


MultiMate 3.20 + VisiCalc 


е Multiplan 1.00 or 1.06 • Volkswriter е SuperCalc2 = Peach Text 5000 • EasyWriter |! » Do-ft- Yourself 


COMMODORE 64 — $12.95 
« BASIC & more • Calc Result « EasyScript « Quick Brown Fox е Do-It-Yourself 
(CBM 84 templates are printed on one side only) 


IBM PCjr. — $12.95 
« DOS/BASIC 2.1 = MultiMate + dBASE I! • Do-It-Yourself 
APPLE lle — $14.95 

* WordStar « VisiCalc • dBASE II * AppleWriter Il е 


I! your favorite software package is not shown here, you can order our "Do-it-Yourself" tamplate (which includes a special реп and eraser) 
and develop your own custom keyboard template. 


Our Guarantee. Use your template for 20 days. If you are not completely satisfied return it to us (undamaged) for a full refund. 


Quickfile « Do-It-Yourself 


HOW TO ORDER: Send personal check, money order or MasterCard/VISA credit card Information. Please add $1.50 for shipping and handling per order, foreign 
quantity discounts available. 


orders must add $5.00 per unit (except Canada), US funds only. Sorry, but no COD's. NC residents add 496 sales tax. Corporate 


nquines invited. And for taster service on credit card orders... 


Dealer 


Call Toll Free 


1-800-762-7874 
(In North Carolina) 919-787-7703 


SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, Dept. Y-1 


Raleigh, North Carolina 27609 


IBM Corp. IBM, IBM PC/XT & РОг. Anman- Tate. dBASE HN; Қанай Иеге Баман inc. ЕвзуУ/лығ ІІ, Lotus Devel 
Sotware, inc. ea dee ‚ Sorem „бирата, Li Volkewniter, MicroPro International 


The following trademarks are acknowhedoed.. 
Pc: Muti гон Corp: Melia Pese Une. 
Handic Software, stx Ной. Commodore Business Machines 
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Software Review 


Robographics CAD-1 


Convert an off-the-shelf Apple into a drafting system 


There are more and more CAD (computer-aided 
design) packages coming out all the time. In fact, try- 
ing to keep up with them becomes a job in itself. Out 
of necessity, T find myself picking one or two outstand- 
ing characteristics from each to separate it from the rest. 
Robographics CAD-1 stands out for its use of libraries— 


the way it enables you to 
assemble large drawings 
with complete disregard for 
the amount of available 
RAM (random-access read/ 
write memory)—and for its 
zooming abilities—the way 
it allows you to draw in 
much greater detail than the 
graphics monitor can show. 

CAD-1 is a computer- 
aided design software 
package for the Apple II 
and Apple Ile computers. 
Using CAD-1, you can draw 
a wide variety of pictures 
with great accuracy and plot 
the image precisely on vari- 
ous output devices. For ex- 
ample, you may draw sim- 
ple block diagrams, flow- 
charts, or a more complex 
schematic; you may design 
a personal computer circuit 
board or do some mechani- 
cal drawing on a valve; or 
you may do some space 
planning or architectural 
design. 


Rik Jadrnicek 
Micro Flow Company 


Photo 1: An Apple Пе displaying a typical CAD-l-created drawing. 


How well a CAD system performs these tasks depends 
on software quality, the central processor, the graphics 
processor and monitor, and the hard-copy output device. 
Within the limitations of Apple's 6502 processor and 
graphics resolution, CAD-1 performs very nicely. Writ- 
ten in assembly language with high-precision floating- 


point math, the program is 
lightning fast and seems to 
implement fully the pro- 
cessing power available. 


Hardware ` 

With this software, you 
can convert an off-the-shelf 
Apple computer into a 
drafting system. You need 
the CAD-1 software, the 
joystick supplied with the 
software, an Apple II or IIe 
with 64K bytes of RAM, a 
suitable video display, and 
two Apple Il DOS 3.3 disk 
drives with controller cards. 

CAD-1, with its special in- 
put device (a hardware box 
with three buttons, a rotat- 
ing dial, and a joystick) re- 
tails for $1095, With it you 
can make the most of the 
entries necessary to run the 
program. You can draw ac- 
curately with the joystick 
and rotate and scale objects 
with the dial. More on this 
device later. 
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Figure 1: A sample floor plan prepared with САРА, This drawing 
is made easy by manipulating different user-defined library drawings 
of standard office furnishings. 


Optionally, CAD-1 also supports the Robographics and 
Apple Graphics 11 by 11 digitizing tablets to make draw- 
ing easier, These devices simulate a drafting table and 
come in all sizes. You can trace existing drawings or 
simply draw from scratch on the digitizer surface. А 
stylus or cursor (sometimes called a puck) serves as an 
electronic pencil for entering data points at the press of 
a button. е 

To produce low-resolution, hard-copy plots of your 
drawings, you can use a dot-matrix printer. The software 
supports a variety of interface cards and you can con- 
figure the software yourself if a particular card is not 
directly supported. You can use a variety of quality plot- 
ters capable of producing À to D size plots (USA) or A1 
to А4 size plots (Europe). These currently include Bausch 
& Lomb (Houston Instrument DMP 40 through 42), Cal- 
comp (models 81, 84), Gould Bryans Colorwriter, 
Hewlett-Packard (7470A, 7580A/B, 7585A) and Watanabe 
Digiplot (all B or A3 sizes). 


Monitor Drawing Resolution 

À variety of graphics monitor options are available in 
addition to the standard Apple graphics capability. Here- 
in lies the major limitation of most CAD systems includ- 
ing CAD-1. The software is capable of producing a large 
drawing (e.g., 24 by 36 inches) in detail, and a large for- 
mat plotter is fully capable of plotting the same detail. 
However, the graphics display device can't accurately 
represent the image you see while you are creating and 
editing your drawing. 

The resolution of the graphics processor and monitor 
determines the accuracy with which a display can repre- 
sent an image. These devices have only a certain number 
of pixels (picture elements) with which to describe an 
image. The lower the number of pixels available, the 
lower the resolution and the more jagged the image. 

For example, the resolution of the Apple is 280 hori- 
zontal pixels by 192 vertical pixels. The Robographics 
CAD-1 system uses the rightmost 24 columns of pixels 
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Figure 2: A mechanical drawing created with CAD-1 showing the 
potential accuracy of the software and the use of line types, arc, circles, 
and crosshatchmg. 


for on-screen menus (see photo 1), leaving a workspace 
of 256 by 192 pixels. This area is used to represent your 
image no matter how large it is. It stands to reason that 
a 24- by 36-inch drawing appears very crude. 

On the other hand, the actual drawing database is very 
accurate. The output device resolution provides the only 
limitation on the quality and resolution of the hard-copy 
output. For example, a dot-matrix graphics printer pro- 
duces a low-resolution image while a high-resolution 
plotter reproduces the drawing accurately. These dif- 
ferences in actual, display, database, and output resolu- 
tion are important to understand when configuring CAD 


systems. 


Let's Draw 

To begin drawing with CAD-1, you hook up the input 
device to your Apple, insert the program disk in the 
drive, and load the program. Then you insert a library 
disk in drive А and a buffer disk in drive B. There is a 
lot of disk swapping with CAD-1. When you use a plot- 
ter, an additional disk must be swapped. The system 
really needs a hard-disk version developed for serious 
applications. 

Once the proper disks are in place and the system is 
loaded, the system presents you with a clear screen to 
draw on—clear except for a menu area down the right- 
hand side of the screen and a function area at the bot- 
tom. Using the joystick on the input device, you move 
a small cursor (an "x" on the screen) around the draw- 
ing area and place it on menu choices. Pressing a com- 
bination of the device's three buttons, you choose com- 
mands and functions from the menu and create draw- 
ings on the monitor screen, For example, if you move 
the cursor to the function area at the bottom of the 
screen, you can choose a primitive type (e.g., line, arc, 
circle, etc.), a color, and a line type (e.g., dotted). Then 
if yu choose DRAW on the monitor menu, you can 
draw images on the screen with the joystick (or dipitizer) 
and the buttons. You can freehand sketch, trace lines of 


Photo 2: The Robographics CAD-1 specially designed input device, consisting of a hardware box with three buttons for selecting and de- 


selecting points and menu options, a joystick for positioning the cursor on the display screen, and a rotating dial for controlling such things 
as Ше radius length of a circle, or an arc, or the rotation of objects on the screen. 


different widths, fill areas temporarily or permanently, 
insert text, erase objects, zoom, and pan (scroll from one 
area to another). See figures 1 and 2. 

Since the program is written in assembly language, 
the cursor movements and placement of lines and 
shapes are instantaneous. You can freely manipulate 
lines, arcs, and circles while you watch them stretch and 
shrink on the screen before you. You can turn on a grid 
system and lock your drawing to the grid points (your 
drawing points snap to the nearest grid point—standard 
or user-defined) to produce precision drawing. You can 
have different x- and y-axis values and you can rotate 
the grid if you want to work on isometric images. 


Commands 

Several cursor lock modes are available for drawing 
precision. You can lock the cursor to move in only two 
fixed directions from its current position. The axes of 
these two directions can be set at different angles pro- 
viding tremendous help in constructing isometric 
images. A NORMAL-TANGENT lock mode automatical- 
ly senses the slope of the last line drawn then sets an 
orthogonal axis (at right angles) lock at the end of the 
line. I find this helps to create a smooth continuation 
of a previous line with an arc—a good way to construct 
a fillet (the concave transition surface between two other- 


wise intersecting surfaces). 

You can determine the location of a specific point with 
the FIND command, snap the current grid to that point 
with SHIFT-GRID, and rotate the grid using NORMAL- 
TANGENT. You can even skew the grid for more varie- 
ty. These are very powerful features for precision work. 
You can draw isometric projections in true scale or, if this 
is too confusing, call up two preset standard grids to 
restore your sanity. 

The scale of the CAD-1 system is metric but the data- 
base units could just as well be feet or inches with 
decimal fractions. By the time you read this, CAD-1 ex- 
pects to have automatic dimensioning with feet and 
inches (requiring a Saturn RAM expansion board to 
boost the Apple to 192K bytes of RAM), but currently 
dimensioning must be done manually. 

With the NIB command you can determine the spac- 
ing between, and the direction of, the fill elements. This 
allows you to shade objects, giving dimension to your 
drawings. 

There are some software limitations in CAD-1. I did 
not see a provision for entering data-point coordinates 
manually from the keyboard, either relative to the origin 
(0,0), relative to the current point, or using polar coor- 
dinates (angle and distance from a point). The ability to 
draw on layers, turning them on and off to display dif- 
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ls your Apple’s 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bil systems? But you 
don't want to give up all your Apple pro- 
grams ... 


Add the powerful 16-bit 8088 processor to 
your Apple with ALF's Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
СРАМ" 86 or MS-DOS™ operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 


64K or 128K of high-speed memory is 
available for ALF's Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C, COBOL, 
or Pascal with 16-bit performance! 


The ALF Processor Card is just $395 (Ap- 
plesoft speed-up software included). See 
your Apple dealer today. or contact ALF for 
more information. 


Trademarks: "Apple": Apple Compuler, "CP/M'': Digital 
Research, "MS-DOS": Microsatt. 


Аі Е Products Inc. 
1315F Neison Sr, Denver, CO 80215 
[303123450871 Telex, 4991824 
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At a Glance 


Name 
Robographics CAD-i 


Type 
Computer-aided design (САП) software 


Manufacturer 
Chesseli-Robocom Corporation 
Ш Pheasant Run, Suite 28 
Newtown, РА 18940 

Mr. Peter Kendall 

[215] 958-4422 


Format 
Apple DOS 3.3 54-inch floppy disks 


Language 
Assembler 


Computer 
Apple И or Apple Пе 


Software required 
None other than the program 


Documentation 
187-раде, 6- by 9-inch manual 


Price 
$1095 including hardware Input device 


Comments 


CAD-| provides fast, powerful, and easy-to-use computer-aided 
design capability on an Apple il or Apple № 


ferent elements of your drawing, is also missing. In ad- 
dition, only one text font is provided and it is only ade- 
quately attractive. 


Zooming 

CAD-Ts ability to zoom into an area of the drawing 
helps to overcome the display monitor’s limitations. For 
example, when you zoom into (or window) a particular 
room of a floor plan you are drawing, that room will fill 
the entire monitor screen. You can see more detail and 
you can draw with greater precision. The width of the 
screen could represent, for example, 1 inch, 1 foot, or 
1 mile. 

The concept of zooming is important to understand. 
CAD-1 provides a window into your drawing. Consider 
a 24- by 36-inch drawing. With CAD-1, you can see as 
much of that area as you want at a time. You can draw 
a border on the drawing and then zoom in to a 9- by 
12-inch area to do some detailed work. You can zoom 
in further to a 1-inch square and draw at 0.001-inch preci- 
sion. In effect, you are scrolling a window (often called 
a viewport) over the surface of a larger drawing. Zoom- 
ing back to the full-size drawing condenses all that detail 
into a relatively small area on the screen. This doesn't 
have any effect on the final plot, however; the full 24- 
by 36-inch image is plotted to scale depending on out- 
put device capability. 


your personnel can leave the combat zone. 
Because Champion* gives you the performance 
you need, without a fight 


Champion is written in dBASE I|** on опе 
convenient disk. And its features make 
conventional accounting software obsolete. 


PERFORMANCE 
YOU CAN SEE. 


Other software dealers will tell you what they 

think their product will do. Only Champion 

dealers will show you how the software 

| performs: 

e Help function provides users with clear, 
concise, on-line answers to questions about 
Champion. 


When you have Champion Accounting Software, 
| 
| 
| 
| 


e Unparalleled recovery жүр automatically 
puts the user's books back in balance in the 
event of a crash. 

e Reallimeupdating. All filesare simultaneously 
updated when data is entered 


PRAISED BY EXPERTS. 


"It performs extremely well... lf you are 
looking for a good, competitively AL 
fully integrated accounting package.. 
take a close look at this ona. 


Amanda Hixson 
INFOWORLD. 9/83 


. users will find this to be a very com- 
NM software package with several 
attractive features that make it superior 


to its competition. ™ 
Carl Heinz, CPA 
INTERFACE AGE, 8:83 


MOST ACCOUNTING SOFTWARE TURNS 
WORK STATIONS INTO BATTLE STATIONS. 


For more about Champion performance, see 
the Champion dealer nearest you. And get the 
accounting software system that lets you work 
in реасе, 


Champ is a regrstered Lcidomark of Champion Soltware Corporation 
*' QBASE Its а registered trademark ot Ashton-Tate 


Champion Software Corporation 


Formerly: 
Data Base Research Corporation 
66 South Van Gordo, Suite 155 


Lakewood, CO 80228, (303) 987-2588 


Circle 497 юг Dealer Inquiries. 
Circle 498 for End-User Inquiries. 
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Drawing Size 

Each drawing holds up to 3000 bytes of information. 
For example, a line takes 10 bytes, an arc 15, a circle 8, 
a nib fill pattern 18, text 10 (plus 1 byte per letter). When 
the workspace fills up, the system notifies you with a 
beep. This is where CAD-1 gets creative. It is obvious 
that 3000 bytes is not much room for a detailed draw- 
ing. CAD-1 lets you store the work you have done in а 
library on disk. Within one library file you are allowed 
three pages of drawings. The number of drawings you 
can keep on each page varies from 4 to 64. Put simple 
images like letters on the 64-division page and more 
complex drawings on the 4-division page where you can 
save more detail. 

Once you store your drawing in a library slot, you can 
return to the drawing editor, clear the screen, and draw 
another 3000-byte image. You can also store this draw- 
ing in a library and return to do another and so on until 
the memory is used up. Then you can copy back the 
stored library images to your current drawing. As the 
images come in, you can freely scale them by x and y 
and rotate them in increments of 5 degrees (by turning 
the rotating dial on the input device). Once copied, they 
are treated as one entity and occupy only 20 bytes in your 
current drawing. You can assemble about 150 of these 
drawings within the new drawing and then save that 
drawing as a library image. When copied into another 
drawing, this image also takes only 20 bytes of memory. 
This procedure can go on until the disk space is used 


up. 

Developing large drawings with CAD-1 is a process of 
assembling smaller drawings that have been stored in 
the library. А certain amount of preorganization is, there- 
fore, required to do complex drawings. You can even 
copy library items from different library disks into your 
current drawing. When the current screen is full, sim- 
ply save the increasingly complex image to an available 
library slot and continue, incorporating it in another 
drawing. Animation effects can be developed by creative- 
ly interacting with the library images and the drawing- 
regeneration process. 

There are some limitations associated with using 
library images that ought to be mentioned. When you 
copy a complex drawing in from the library, you can’t 
edit it in detail. However, you can edit the original library 
image after which all references to it reflect the revisions. 
You can also print/plot your library pages for reference 
in assembling your drawings. Needless to say, this is a 
clever way of overcoming the RAM limitations of the 
Apple. The real drawing size limitation becomes the 
available disk space. 

Since the regeneration of your drawing slows down 
in proportion to the drawing size, it makes more sense 
to assemble large drawings by overlaying a series of 
smaller drawings onta your plotter rather than by try- 
ing to fit everything into one drawing. Nevertheless, 
significant capability is available and one Apple disk will 
store several 24- by 36-inch plots with an average amount 
of detail. 
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Packaging 

CAD-1 documentation consists of one 6 by 9-inch 
manual with typeset pages printed on one side. The 
manual contains three sections, Getting Started, Basic 
Drawing, and Precision Drawing, and eight appendixes 
covering subjects like library archives, constructing lines 
with a given angle and length, creating symmetrical 
drawings with the mirroring function, discussion of the 
plotting utility and the options available, and others. The 
manual is well illustrated with a good tutorial. It needs 
double-sided pages and a good section on CAD basics, 
though. 

The package includes an intelligent plot utility on a 
separate disk with a variety of options. You can search 
the library pages for the image you want to plot and win- 
dow the appropriate area. You can change line types or 
colors, choose predefined zoom and plot scales, and plot 
with dimensions in metric or English units {in decimals). 
The program automatically selects different pens on 
multipen plotters, and you can stop or pause the plot 
at any time—very handy if you need to change a pen. 

The software is copy protected with one backup of the 
program disk supplied. There is a 90-day warranty 
against defects in material and workmanship after which 
disk replacement costs $10. Enhanced versions seem to 
be on the horizon, so check the company's update policy. 


Conclusions 

CAD-1 makes good use of the Apple computer. I am 
amazed at how much is possible with the processing 
power of the 8-bit 6502 chip. The accompanying hard- 
ware input device provides a very friendly interface; 
however, it is nice to see that a selection of digitizer 
devices and plotters is also supported. 

CAD- is written іп fast assembly language and uses 
floating-point math for very high precision capability. 
The drawing library is a very strong feature. The ability 
to copy library drawings into the current drawing with 
minimal RAM overhead makes large drawings possible 
within the limitations of addressable RAM. Automatic 
dimensioning in feet and inches will be a welcome 
addition. 

Like all CAD systems, this package needs a graphics 
processor/monitor combination with higher resolution 
to take full advantage of its capabilities. Running the pro- 
gram requires too much disk-shuffling, especially for 
more complex drawings. À hard-disk version is needed 
along with more addressable RAM and an MS-DOS ver- 
sion. Currently the program runs on the IBM PC with 
a Quadlink card installed. А true MS-DOS version is 
planned for release in 1984. 

This software appears as somewhat of a sleeper, like 
a Ferrari engine in a Volkswagen. It is worth checking 
out, especially if you plan some serious drawing with 
an Apple computer. 


Rik Jadrnicek is president of Micro Flow (РОВ 147 Mill Valley, CA 
94942), а microcomputer consulting firm, When he isn't writing or play- 
ing with microcomputers, Rik likes sailing and tneveling. 
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Polished WordStar® is a Sight to Behold! 
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subscripts 
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Technical Characters: 
п АВ Чи Чїс У еси и Заря я с 22 ноа. 
гіс Ramer “Есір Pirar og "рге ЗЕ SPECI GL ВЕСНЕ ТЕМЕШЕ 


What You See is What You Get...and MORE 


On-Screen Enhancements: 
With Color Adaptor and Monitor: 
Bold, underline, sub and superscript, italic, 
and technical 
With Monochrome Adaptor: 
Bold and underline. Others indicated on status line 
Custom Level 3 Help Screen 
Replaces need for keyboard template for 
keystroke savings 


WordStar Compatibility - No Retraining 


Keystrokes 
User has option of keystroke saving techniques 
Files 
Old WordStar files accessible 
Polished WordStar files accessible by 
standard WordStar 
Utilities 
Use of MailMerge®, SpellStar®, StarIndex? is 
not affected 


We've made WordStar a lot more likeable! 


StarPolish is a trademark of TDI Systems, Inc. 


WordStar, MailMerge, Spel!Star, Starlndex are registered trademarks of 
MicroPro Intemational Corp. 


[ВМ PC and PC-XT are registered trademarks of Intemational Business 
Machines, Corp. 


Victor 9000 is a registered trademark of Victor Technologies, Inc. 
Сігсіз 437 on inquiry card. 


Printer Support Enhanced Too! 

Get the most from your dot matrix or ink jet printer 
without worrying about an assembly language patch. 
А menu of popular printers gives you automatic 
installation of all features, A custom installation 


question/answer session is available for printers not on 
the menu. 


Versions Now > + вы For: 


IBM PC and PC-X 
PC Compatibles 
Victor 9000” 


$125.00 


Md. Customers add 596 Sales Tax 


TDI SYSTEMS, INC. 
620 Hungerford Drive 

Sinte 33 

Rockwile, Maryland: 20850 
(301) 340-8700 
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Software Review 


Two More Versions 
of C for CP/M 


A benchmark comparison of Q/C and Eco-C 


David D. Clark 
Pennsylvania State University 


In recent years the C programming language has 
generated a great deal of interest. Small, concise, fast, 
powerful, and offering many operators, it provides both 
systems-implementation and applications-programming 
capabilities. C compilers for microcomputers have vir- 
tually exploded onto the marketplace in the past two 
years. I reviewed two of the newer releases: Q/C, writ- 
ten by Jim Colvin and distributed by The Code Works, 
and Eco-C from Ecosoft. 


Q/C Version 3.0 

Q/C is a fairly complete implementation of the C com- 
pier unless you require floating-point capabilities. It 
comes in two basic forms: 8080, which requires either 
Digital Research's RMAC assembly language or Micro- 
softs M80 assembly language, and 280, which works 
only with the M80 assembly language. It is a single-pass, 
recursive-descent compiler that takes its input from a file, 
passes it through a “window,” and produces an assem- 
bly-language file. 

Originally derived from Ron Cain's small-c compiler 
(see reference 1) and tremendously increased in power 
through several major revisions, Q/C 3.0 is now a subset 
of the Unix Version 7 C compiler from Bell Laboratories. 
It lacks: 


evariable types—long, float, and double 
»bit fields 

*casts 

esizeot 

elypedef 
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*local declarations in compound statements 
eparameterized fdefine statements 

*type specifiers on function declarators (all functions 
return integers) 


The 280 package includes an excellent paperback 
user's manual and a disk containing an executable ver- 
sion of the compiler, a program to change the defaults, 
a relocatable version of the function library, and the source 
text for the compiler and the library. You must buy the M80 
(or the RMAC) assembly language separately. 

The manual first explains how to compile, assemble, 
and link a small program. Then it goes into more detail, 
explaining the command-line options (see table 1), re- 
direction, assembly-language interfacing, the standard 
library, and the internal workings of the compiler itself. 
The manual is readable and complete. 


Eco-C Version 1.52 

Eco-C from Ecosoft has a three-pass compiler. First, 
the preprocessor accepts a C program as input and 
writes an intermediate token file to disk; then the C 
parser program writes an intermediate code file; final- 
ly, the code-generation pass reads the intermediate code 
file and generates an assembly-language output file. If 
the parser pass detects a bug, it calls an error-handling 
program to print a message telling where the error oc- 
curred and to abort the compilation. 

The Eco-C compiler attempts to adhere strictly to stan- 
dard C's syntactic and semantic rules. It is a very com- 
plete implementation lacking only: 


At a Glance 


Name 
СС C compiler 


Version 
30 


Manufacturer 
The Code Works 
РОВ 6905 
| Santa Barbara, СА 93160 
(В05| 683-1585 


Price 
595 


Computer needed 

8080- or 280-Базед CP/M with at least 56K bytes of memory 
and at ieast one disk with a capacity of 240K bytes jtwo are 
recommended} 


Documentatlon 
136-page paperback manual 


Audience 
Systems and applicaton-software developers, hobbyists 


At a Glance 


Name 
Есе-С C compiler (inciuding Мао assembly language) 


Version 
152 


Manufacturer 

Ecosoft inc. 

FOB 68602 

Indianapolis, ІМ 46268-0602 
|317) 255-6476 


Price 
$350 


Computer needed 

ZBO-based CP/M ог MP/M 2.0 or later versions, with at least 56K 
bytes of memory and at least one disk with a capacity of 240K 
bytes (two are recommended) 


Documentation 

61-раде loase-leaf manual: а 186-раде loose-teaf manual also is 
included describing Microsoft's Utility Software Package, included 
with the compiler 


Audience 
Systems and application-software developers 


ebit fields 

*initializers 

parameterized #define statements 

ethe Міпе preprocessor directive 

*macro expansion in a compound expression following 
an #if preprocessor directive 

*redirection of standard I/O (input/output) (This is the 
responsibility of the operating system, not the compiler. 
However, many versions of C for CP/M provide the func- 
tion in a library routine.) 


Generate an assembly-lanquage file for Digital 
Researchs RMAC assembly language. This oplion is 
not available with the 280 version 


Generate a commented assembly-language file. 


Send output to the console rather than a disk file. 
This is useful for debugging. 


Toggle initialization of large arrays. When turned off, 
arrays larger than 128 bytes will not be initialized ta 
zeros. 


Do a library generation, Each function encountered 
will be written to a separate file. 


Generate an assembly-language file far Microsoft's 
M80 assembly language. This option is not available 
with the 780 version, 


Specify a name for the output ће 


Toggle the Inclusion of redirection capability into the 
compiled program. When turned on, a larger ver- 
sion of the run-time initialization routine is included 
that allows redirection of standard 1/0 from the com- 
mand iine. 


Generate HOMable code with an optional specifica- 
tion of the stack starting address. 


Generate trace messages in the compiled program. 
When turned on, code is generated to print а 
massage of the form “>functlon-name” on entry to 
each function and " «functiorn-name" on exit. 


Toggle the compiler between verbose and terse 
mode. In varbose mode, the compiler displays prog- 
ress messages as il proceeds. 


Table 1: The Q/C compiler command-line options. 


The Ecosoft package consists of a loose-leaf user's 
manual and a disk containing the software. Microsoft's 
Utility Software Package, a standard software compo- 
nent, is included. И contains the M80 relocating macro 
assembly language, 180 linking loader, LIB80 library- 
management program and CREF80 cross-reference util- 
ity. Because the M80 assembly language comes with the 
compiler you don't need any additional software to use 
the system. 

The manual for Eco-C contains instructions on how 
to get started, command-line options (see table 2), some 
programming hints, a description of the standard library, 
and various details on how to work with the system. 
Some packages also come with a copy of the C Program- 
ming Guide, an easy-to-understand introduction to C by 
Jack Purdum, Ecosoft's president. 


Benchmarks 

To compare the relative performances of various im- 
plementations of the C programming language, I ran 
benchmarks on a "generic" CP/M-based system consist- 
ing of a Teletek Systemaster with a 4-MHz Z80A, а Heath 
H19A terminal, and two 8-inch, double-density, double- 
sided Mitsubishi disk drives. The CP/M 2.2 operating 
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Turns aff most of the progress messages normally 
displayed by the compiler during its operation. 


Uses the library in which рос!) and putchar} do 
dired BDOS calls ta CP/M for console 1/0 rather 
than passing through 06) and рик). The coda 
generated is slightly smaller, 


Teils the compiler to use the version of print) for in- 
tegers. If the program does not need to print 
fioaling-point numbers, Ihis option should be used 
Specify a name for the output tile. 


Select the system libraries nnn & link time, There 


аге 10 reserved system libraries, The only one im- 
plemented al the lime of this writing 16 ВО, which 
contains tha lanscendcental library, 


Select the usar libraries nnn at iink tima This option 
is similar to the -s option. User libraries may contain 
whatever the user wishes. 


Variations of the last two options. These options 
allow selection of a range of libraries. For sxampls, 
-Bu would search from ULIBS down to ULIBO 


Table 2: The Eco-C compiler command-line options. 


system had a 56K-byte TPA (transient program area) and 
the BIOS (basic input/output system) used 256-byte disk 
buffers. 

I am including the BDS C compiler in some of the 
benchmark results to allow you to indirectly compare 
Q/C and Eco-C with other C compilers previously bench- 
marked against the BDS compiler. (The ВОЗ compiler 
is one of the most popular and intensively examined ver- 
sions of C for microcomputers.) (See reference 2.) 

To measure the speed of compilation, assembly, and 
linkage, timing started when the Carriage Return was 
tapped at the end of the command line and stopped 
when the CP/M prompt line reappeared on the screen. 
Because of this, the times listed include the time required 
to load the compiler, assembly language, or linker and 
the time required to warm-boot CP/M (a total of 4 to 12 
seconds depending on the program). To measure execu- 
tion speeds, timing started when the first program mes- 
sage line appeared on the screen and stopped with the 
display of the program termination message. All timing, 
reported to the nearest half-second, was done on a hand- 
held stopwatch. 

The Q/C programs were compiled with the -i option, 
which directs the compiler not to initialize large arrays 
to zero. This results in a tremendous reduction in the 
size of some assembly-language files and the time re- 
quired to assemble them. When you invoke this option, 
the systern uses a DS (define space) assembly-language 
directive to allocate array space rather than a series of 
DB 0 (define byte 0) directives. If you don't require zero 
initialization, this option makes a great deal of sense. 

With the exception of the floating-point benchmark, 
the Eco-C programs were compiled with the -i and -c 
options. The -i option says to use a version of the printf() 
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function that doesn't format real numbers, resulting in 
smaller code size and slightly greater speed. The 
floating-point benchmark needs to perform output of 
real numbers so the -i option is inappropriate. The -c 
option tells the compiler to use the direct console I/O 
procedure in the CP/M BDOS (basic disk operating sys- 
tem) instead of passing console I/O characters through 
the file handlers. Because Ecosoft doesn't supply the 
source of the рїї!) function, it is impossible to know 
how it handles character I/O. 

The BDS versions were compiled with the -o and -e 
options. The -o option optimizes speed for some pro- 
cesses while it sacrifices space. The -e option gives the 
compiler the address where "external" variables should 
start. This allows direct reference to the variables (rather 
than indirect through a table), saving time and space. The 
BDS versions used the L2 linker from Mark of the Uni- 
corn (222 Third St., Cambridge, MA 02142), which of- 
fers some advantages over the standard linker, CLINK 
(such as linking very large files by swapping part of the 
linkage tables to disk and replacing indirect table refer- 
ences with direct references, eliminating the tables, 
reducing code size, and moderately increasing speed). 
The L2 linker is included with the BDS compiler. 


The Sieve of Eratosthenes 

One of the most difficult parts of benchmarking is 
selecting the programs to use in the tests. Jim and Gary 
Gilbreath proposed what has since become a standard 
for comparing microcomputer compilers and interpre- 
ters—the "sieve" program (see reference 3). Listing 1 
shows the standard version of the sieve program. 

The benchmark used a variety of different compiler 
options to check how small variations in the code would 
affect program performance. Figures 1 and 2 and table 
3 present the results of the sieve program. 

The BDS C compiler doesn't support register or static 
allocation; therefore, those results are missing from the 
table. In the setmem examples, in addition to making the 
variables external, a call to the library routines to fill the 
array with the value TRUE replaces the following state- 
ment: 


for {i = 0; = SZE i++) 
flagsfi] = TRUE; 


This saves a substantial amount of time. So does the im- 
proved algorithm program supplied with Eco-C—proof 
that an intelligent programmer can usually create a 
quicker program than an intelligent compiler can. 
The Eco-C and Q/C compilers require larger file sizes 
to hold their code because they include data space in 
the code files (see figure 3). The BDS C compiler places 
a pointer to the external variables’ location in the code 
file and calls a runtime routine to initialize the external 
variables to zero when the program executes. Thus, the 
code file doesn’t store the sieve program's flags array so 
the code size is about 8K bytes smaller for the BDS C 
compiler, which, therefore, doesn't support initializers. 
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 StorageMaster. Fixed Disk 


builds stronger PCs three ways. 


If you own an IBM PC, the new double-spaced typewritten pages. 


StorageMaster 500 Series Fixed € You can boot* (start up) from 
Drives from Control Data give you StorageMaster 500 Drives—no 
three great advantages. need to boot up from a flexible 


© Larger capacity than IBM's fixed disk disk as with other drives. 
drive. The StorageMaster 518 offers ® More byte for the buck. Dollar for 


up to 18 megabytes 
of storage; the 
StorageMaster 530 
capacity of 30 
megabytes is the 
equivalent of 15,000 


s 


Nn. 


E + 
pe 
k \ ШШШ ігжез 


dollar, StorageMaster gives you 
more bytes of storage than 
IBM's fixed disk drive. 

Theres more. The 500 
Series Drives have an average 
seek time of only 45 milli- 
seconds—about twice as fast 
as most other drives. They 
store your information in a 

sealed, contamination-free 
environment. They require 
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—— maintenance. And they 


come ready to plug into your PC* 

Look for the 500 Series Drives 
at your local computer store. Or 
give us a toll-free call at 800/232- 
6789 (in Minnesota, call 612/ 
921-4400, ext. 41) and we'll tell 
you where you can find our 
whole family of StorageMaster 
products. 


*This capability requires the use of a 
StorageMaster 301 Controller 
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Listing 1: The sieve prime-number generator benchmark program. 
This is the same program as originally presented in "Eratosthenes 
Revisited" (see reference 3). This version is slightly different from 
the version presented in Christopher Kern's comparison of five ver- 
sions of C for CP/M (see reference 2) in that there is no preprocessor 
directive to include the header file “stdio.h.” 


ja Eratosthenes Sieve Priae Nuaher Program in С #/ 
Qdefine TRUE 1 
Odetine FALSE 0 
Qdefine SIZE 8190 


char flags(SIZE+13; 

gaint) 

{ 

int i, prise, k, count, iter; 


printEt* IQ itaeratians. in") i 
Jar (iter = |} iter €» 10; iter**) í 
count = 0; 
far {1 = Oy i <= SIZE; 1*4) 
fiagstil = TRUE; 
for (à = 0% i C= SIZE; i++) С 
jt [£tagsfil) { 
priae = 1 + i + 3 
for ik = i + prise; К (= SITE, К +a prise) 
flagsIk1 = FALSE) 
raunt** 
} 
) 
$ 
printéi*id Zdin", prime, count); 


SIEVE BENCHMARK 


CAL TIME 


SECONDS 


C COMPILER 


[77] COMPILE [XX ASSEMBLE LINK 


Figure 1: A comparison of the cumulative program CAL (compile, 
assemble, and link) times for the sieve benchmark. (All figures were 
drawn with a Hewlett-Packard A75A plotter.) 


The long assembly and link times for Eco-C are the 
result of its method of initializing external arrays. The 
definition of C says that all external variables not initial- 
ized explicitly will be set to zero (see reference 4); there- 
fore, the sieve program must initialize the external ar- 
ray flags to zeros before the program starts. In Eco-C 
the assembly language expands a macro containing the 
statement “DB 0” the required number of times, resulting 
in fairly small assembly-language files but very slow as- 
sembly. 
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Figure 2: Comparative execution times for the various benchmarks. 
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Figure 3: Comparative code sizes for the various benchmarks. 


Fibonacci Numbers 

Another important measure of performance of any 
block-structured language is the speed at which it per- 
forms function calls. The calculation of Fibonacci num- 
bers (1, 1, 2, 3, 5, 8, 13 . . .) is naturally recursive (obtain- 
able by a finite number of computations), and thus pro- 
vides an excellent way ta examine the speed of function 
calls. Christopher Kern presented a benchmark program 
(see reference 2), shown in listing 2, that calculates 
Fibonacci numbers recursively. Because Q/C doesn't 
allow type declarators on functions, I modified the pro- 
gram slightly to do that compilation. 

Figures 2 and 4 present the results from the Fibonacci 
number benchmark program. There is a wide variation 
in execution speed for this program—a factor of three. 
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Compiler Execution Times (in seconds) 


Improved 
vanilla теў Час external seimem algorithm 
QC 42 26 26 26 
ЕсоС 31 31 22 22 17 11 


BDS аз 15 13 


vanilla — the program compiled exactly as shown in the апісіе 
“Eratosthenes Revisited" 

iegster — the auto variables declared as register integers 

чаю — Ihe auto variables declared as static integers 

external — the auto variables moved outside the тағу) function 

етет — the library routines used to fill large blocks of memory 
with a specified value 

improved algorithm — the improved version of the published 
algorithm used 


Table 3: The results of running the sieve benchmark program with 
various options and definitions of those options. 


Listing 2: The Fibonacci number-generator benchmark. This is the 
same program that originally appeared in Christopher Kern's article 
(see reference 2). 


@include Cstdio,h? 


@define NTIHES 10 /% nuaber of tiaes to compute Fibonacci value +’ 
detine HUMBER 24 7# biggest апе we can coapute with 16 bits */ 


maint) 

| 

ont 13 

unsigned value, fibil; 


ѓе compute Fibonacci value #/ 


printi ("td iterations: ", НТІМЕБ) { 
for tà = 1; a <= NTIMES; i++) 
value = #16 (HUMBER); 


printti"FibonacciíZd) = Хи. Ал”, NUMBER, чаі це! ; 
екі (0); 


unsigned #36 (х) 
int x; 
( 


/* compute Fibonacci nuaber recursively 1/ 


it (x > 2! 

return (fibte - |І)» fibix - Ziby 
else 

return 111 


Eco-C has a tortuous function-calling protocol. My opin- 
ion on this is based on the assembly-language interface 
description and the file produced. The compiler puts all 
sorts of stuff in the code file and on the stack and then 
calls a library routine to perform the function call. When 
control returns from the function, Eco-C calls another 
library routine to put the returned values in the right 
places—not an efficient way to do things. Eco-C is the 
most costly of the three in execution time while Q/C is 
intermediate between BDS C and Eco-C. 

The similarity of the code-file sizes in this benchmark 
is interesting. The Fibonacci program doesn't contain a 
large array like the sieve program does; therefore, the 
program sizes for Q/C and Eco-C are comparable to BDS 
C's (see figure 3). 
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Figure 4: A comparison of the cumulative program CAL times for 
the Fibonacci benchmark. 


Pointer Dereferencing 

Because most sizable C programs make extensive use 
of pointers, a good compiler should generate efficient 
code for dereferencing them. The program in listing 3 
attempts to test the capabilities of Q/C and Eco-C in this 
area. It declares a "structure" containing a single member 
with 20 levels of indirection (indirect addressing). The 
main program then declares a pointer to the structure 
through an additional 20 levels and repeatedly references 
the character located through these 40 levels of indirec- 
tion. To compile this program with Q/C, you must in- 
crease the size of the compiler's "type table" from 35 to 
50 entries using the included QRESET program. 

Figures 2 and 5 show the results of the pointer-deref- 
erencing program. BDS C can't parse the structure 
declaration and, therefore, is omitted from the results. 
Here Eco-C shines, producing a smaller, faster program 
(see figure 3). 

It was more difficult than expected to create this bench- 
mark. My first attempts produced programs that ex- 
ecuted too quickly to be accurately measured. The pro- 
gram shown in the listing executes two million derefer- 
encing operations and both compilers are fairly good at 
it. 


Floating-Point Calculations 

One nice feature of Eco-C is that it includes floating- 
point variables. The matrix-multiplication program pre- 
sented by Jerry Pournelle (see reference 5) was rewrit- 
ten in C to test floating-point speed. Listing 4 shows the 
resulting program. Because all arrays in C start with an 
index of 0, some changes occur in the for loops, the final 
answer changes to 383740.00000, and the implicit data 
type conversions in Dr. Pournelle's program become ex- 
plicit with the use of casts. Because C does all its floating- 
point calculations in double-precision, the matrices are 
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You're looking at two of them. 


An enhanced UNIX" operating system. And the 
cash bonuses you'll earn when you sell your UNIX- 
compatible applications with an HP system. 

Those are compelling reasons to participate in 
HP's special program for software companies. 

We have a whole range of products that can run 
UNIX, from our popular line of MC 68000-based 
machines to our powerful 32-bit systems. And 
we'll be expanding that range all the time. 

While we're giving you a wider choice of prod- 
ucts for your programs, we're also making it even 
easier for you to write them. 

We've developed an especially powerful version 
of the industry standard UNIX, called HP-UX. Its 
enhancements provide for graphics, data base 
management and networking, to name just a few. 

When you team up with HP, you have our full 
service organization behind you. Our factory and 
field support teams are dedicated to problem- 
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UNIX ia а trademark af Bell Laboratones. 
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solving. So, if you or your customers have any 
questions about HP-UX, just give us a call. We're 
ready to help. 

And we're ready to make your efforts very 
rewarding. When your customer buys an HP sys- 
tem because of your application, we'll] give you a 
cash bonus of 3096 of your software's sales price — 
up to 696 of the net HP system's price. Our only 
restriction is that, to qualify for the bonus, your 
software must sell for at least $10,000. 

There are lots of other good reasons to write 
HP-compatible software for UNIX or any of our 
other operating systems. To find out all about 
them, write to Hewlett-Packard, Attn: Gwen 
Miller, Dept. 57190,19447 Pruneridge Avenue, 
Cupertino, CA 95014. In Europe, contact Henk 
van Lammeren, Hewlett-Packard Nederlands B.V., 
Dept.57190,P.0. Box 529, 1180 AM Amstelveen, 
The Netherlands. 
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Listing 3: The pointer-dereferencing program. This program declares 
а fairly simple structure with 20 levels of indirection then a variable 
that is a pointer to that structure through 20 additional levels of in- 
direction. The program repeatedly references the character pointed to 
through the 40 levels of indirection. 


as deraj,c -- benchaark progras to sqasine the allícienry 
9% of pointer daerafarancing 


Шірііле LOOPS 50000 
Gdeting BELL T 


ѓе how sany lonpa %/ 
2% ASCII bell character */ 


stract cptri i 
char 9994840052000999450U006000plr]| 
t; 


asint 

+ 

unsiqnad i; 

char ysidorb; 

struct ерігі setetaesesaetaetbesópninter, 


print#¢*%u laopsWn*, LOOPS); 
for Ц = 0f 4 із LOOPS, i++) 
yekdorh > $640290»040409090040) 
(вефвавафвагагвававеёроі півг і. регу 


erinté i" 1cfinishadin", BELL); 
asitibi, 


POINTER DEREFERENCING 


BENCHMARK CAL TIME 


SECONDS 


— 


VU 


ЕСО-С 
C COMPILER 
[77] COMPILE ASSEMBLE LINK 


Figure 5: A comparison of the cumulative program CAL times for 
the pointer dereferencing benchmark. 


declared double, rather than float, which incurs the time 
necessary for repeated conversions. When the 22K-byte 
compiled program ran, it required 48 seconds to execute 
using 8-byte floating-point numbers. 


Pros ... 

Both Q/C and Eco-C have some nice attributes. 

QC is a large subset of Unix Version 7 C for non- 
numerical applications. It has an excellent manual and 
it includes the compiler's source code as well as the 
library's. Q/C is a modular compiler that doesn't seem 
difficult to modify if you want to produce code for a dif- 
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ferent processor. The Code Works provides good 
support—l have received two updates at low cost. 
Overall, it is a reasonably quick compiler that produces 
fairly good code. 

Eco-C also provides fairly good support with free up- 
dates for one year. When the first copy of my compiler 
had a problem, 1 found that Ecosoft already knew about 
the error and had shipped the corrected version, Eco-C 
also features strict adherence to standard syntax and 
semantics, making it easier to write portable programs. 
It has good numerical capabilities including an excellent 
transcendental-function library, and the LL(1) parsing 
strategy finds errors at the earliest possible point of 
detection (some other types of parsers scan past the error 
before detecting it and their error messages are con- 
fusing). 


... and Cons 

Q/C and Есо-С have one problem in common. The 
Microsoft M80 assembly language (as well as Digital 
Research s RMAC) only allows six significant letters in 
identifiers. The L80 linker and format for relocatable files 
allows up to seven, but this too is inadequate. This limita- 
tion often requires more foresight and care in naming 
variables than it really should. It would be nice to have 
a telocating macro assembly language that allowed at 
least eight significant characters in identifiers. (The 
relocating macro assembly languages supplied with the 
UCSD p-System do. Unfortunately, they are not avail- 
able for CP/M.) 

Q/C has no real problems. It runs well, produces ac- 
ceptable code, is cheap, and is an incredible learning 
tool. However, sizeof and type specifiers on function 
declarators would be helpful. It looks like typedets would 
be easy to add. 

The Eco-C compiler is a disappointment after reading 
Ecosoft's glowing advertisements and paying its high 
price. When I bought this compiler, the ads proclaimed 
Eco-C as a full C compiler with no mention of any re- 
strictions. À typical compile and link supposedly took 
only a minute or two. Since then, these claims have dis- 
appeared from the ads. Now the ads say that the package 
includes most of the library source code. My copy came 
with only one small runtime-initialization program in 
assembly language. Questions to the company about 
these problems received no response. (See the text box 
"Xtra, Xtra..." on page 256 Юг an update on these 
problems.) 

One of the most annoying things about the Eco-C com- 
piler is that it aborts compilation after detecting an er- 
ror. It is impossible to continue scanning for additional 
syntax errors after finding one. If there are several trivial 
errors like missing semicolons, it takes a long time to 
compile a large program even though the LL(1) parsing 
scheme used by Eco-C is good at error recovery. 

Eco-C generates lots of slow code for some applica- 
tions. When BDS C or O/C compiles a test program that 
involves filling the CRT (cathode-ray tube)screen with 
characters one at a time using cursor addressing, the 
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Listing 4: A C-language version of the matrix-multtplication bench- 
mark originally proposed by Jerry Pournelle (see reference 5). 


it 

+e маец, с -- а bgnchaark based upon the satrin eultistication 
8% program given by Jerry Pournelle іп буке Üctober 1782 p. 254. 
oa 

ы Туре conversions have been made expjictt with casts. array 
е and loap indices пом «інгі at 0. 

af 


define ^ 20 
(define М 20 
adetine BELL ? 


char рур 
double suas, a[MILM), МІН2ІМ1, гс(МПІМІҢ 


жаі 


suas = 0.04 
printti"Hit any character tc start\n"}y 
gup = getcharíly 


fillatdy 
priat£i*3nA Filisdin"?g 
#011660) 
регі ле ("лав #1011 елп") 
ЛАНГ 
griatt(^NnE tilladin??g 


&ataulti!; 
printi I" ValtultipliedXa"); 
зода (у 


priatfi"Tha sua isi 120410”, suas); 
putchar {ВЕБЕ | 
} 


ғай! 
int 1, Jf 


tor di = 9j a € Bp i++) 
for $] = 0p 4$ € Му J++) 
21211] © (double? | + Jy 
} 


311181! 


t 
int 4, di 


Jor {i = Op і CN 14+) 
for (1 = 0j j < Ag feel 
Гі 2131 = {doubled fint) Cth * dirir 
) 


Filici} 
lat i, JI 


for іі = 04 1 € My tel 
For ti = Op J € My 144) 
СІЗ2І3І = (400610) 0) 
2 


aataultii 
int fy dy k 


for (1 = Gf 1 € № ің 
for (1909 9% Wy 1441 
for ik = Oy k € Ny k++) 
512041 = cud + atCi2ER 135 £& 1113) 
} 


ausaití) 
( 
int i, і! 
for t4 = 0; i € My issi 
for (4*0; 1 € My 14%) 


suas = suse + cEt1E 121 
} 
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Xtra, Xtra ... 

Since this article was written, some changes have been made 
io Q/C and Eco-C. I have not, however, received review copies 
of the revisions. 

Eco-C has а new version that supports initializers and param- 
eterized macros that allow it to handle most programs written for 
Unix Version 7, Ecosoft also answered some of my questions con- 
cerning the source code for library functions. It seems that the 
source was distributed for a while but some bugs that were even- 
tually traced to modified versions of the library were reported. 
Because of this, Ecosoft stopped distributing the source with the 
system. Advertising copy has presumably been changed but pub- 
lishing lead times dictate that some of the old copy is still appear- 
ing in some magazines. Those who bought the compiler expecting 
the source code can get it by requesting it from Ecosoft. They must, 
however, state in their request letter that they understand no sup- 
port for the library, therefore, will be offered Ву Ecosoft. 

А new version of Q/C has also been announced by The Code 
Works. The new version (3.1) includes lypedet, sizeof, type casts, 
function typing, and library functions to support large file buf- 
fers. These features should make Q/C one of the most complete 
C compilers available for nonnumerical applications. 


screen fills as fast as the terminal can accept characters. 
Eco-C takes twice as long and generates twice as much 
code as O/C. This is apparently the result of the slow 
procedure-calling process. 


Summary 

Às you may have guessed, I like Q/C and have mixed 
feelings about Eco-C. 

Q/C, a large subset of the standard language and a 
good introduction to it, has a portable library and pro- 
duces good code quickly. If you want to learn compiler 
construction techniques or modify the standard lan- 
guage, Q/C is the obvious choice. 

Eco-C does eve claimed in its manual. It has 
the long, float, and double variable types required for many 
calculation-intensive programs—possibly the purpose 
behind its development. Eco-C also includes Microsoft's 
M80 assembly language—a nice extra for use with other 
packages. Ш 
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Fujitsu, Japans largest computer company, sends 
you their best. The new Micro 16$ personal 
business computer. А combination of thoughtful 
planning, innovative thinking and quality 
craftsmanship. Just what youd expect from a 
Japanese company thats been making computers 
for three decades. 

The Micro 165 is a complete computer 
system. The options of other computers are our 
standards. For example, its price includes 
the CD/M-86' operating system, SuperCalc?' elec- 
tronic spreadsheet, WordStar" word processing, 
a high resolution color graphics monitor, and two 
microprocessors, the Z80°A 8-bit and 8086 16-bit. 

The Micro 16$ will run any of the more 
than 3,000 CP/M'software programs on 
the market today. Optional operating systems 
for the Micro 16s include MS-DOS and the 


multi-tasking Concurrent CP/M-86* 

The Micro l6s also comes with a detachable 
keyboard, dual built-in 54” floppy disk drives, 
128 kilobytes of internal memory expandable 
to over one megabyte, and expansion slots for 
future growth. 

The unique and flexible design of the 
Micro l6s makes it easy to add advanced micro- 
processors of tomorrow, hard disks, mainframe 
communications or local area networking when 
the time is right. 

Put a Japanese leader to work for you. 
Fujitsus Micro l6s. For more information or the 
name of your nearest dealer call toll free 1-800- 
MICRO 16. Or write Fujitsu Microelectronics, Inc., 


Professional Microsystems Ш zJ 
Division, 3320 Scott Blvd., FUJ iid 
Santa Clara, CA 95051. MTIEEE 


Fujitsu’s Micro l6s: 


SuperColc?" m a (гасити of Swan Corp Worta ie a tradernark of ÉicroPro heer national CP/M-B6* and Concurrent CP/M-B5^ are trademarks ol Digiti Parseerch. wc MS а a trasciermark of Mecrosoft® ZB0* іа a inedemark of 2500 ine 
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Hardware Review 


Photo 1: The LNW-80 Model II microcomputer. 


LNW-80 


One user's glowing report 


Mahlon G. Kelly 
University of Virginia 


The LNW-80 Model II is a Z80-based, 8-bit microcom- 
puter that evolved gradually from the old TRS-80 Model 
1. It is capable of running virtually all software and 
operating systems for the TRS-80 Models I, Ш, and 4 
better than the TRS-80s do and of supporting a full- 
featured CP/M with 96K bytes of RAM (random-access 
read/write memory). Please note that this is not an ob- 
jective review. I happen to believe that the LNW is the 
best 8-bit microcomputer you can buy. I'll try to tell you 
why. 
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While I'm an avid admirer of the TRS-80 Model I's basic 
design, the machine itself had a lot of faults. The Model 
III solved many of the severe problems but it didn't go 
far enough—no high resolution or color and only a 16 
by 64 screen, for example. The Model 4 is better but it 
still doesn't provide color, Model I and Ш programs won't 
run in Model 4 mode, there's little flexibility in the types 
of disk drives supported, and CP/M and high-resolution 
graphics cost extra. 

The LNW-80 Model II (see photo 1) lacks the limita- 


tions of the TRS-80 Model 4, It has the excellent basic 
design of the TRS-80 Model 1, none of its hardware prob- 
lems, all the important features of the Model 4, and 
more. Like the Model 4, it has an 80 by 24 screen, high- 
speed operation (4 megahertz), and compatibility with 
CP/M. 


But unlike the Model 4, it has high-resolution graphics, 
excellent color capabilities, and good compatibility with 
Model I, III, and 4 software, including all of the popular 
operating systems. It can also use almost any disk-drive 
configuration (including 8-inch and hard disks); its CP/M 
can read the most popular disk formats including IBM 
PC (Personal Computer), Osborne, Kaypro, Xerox, and 
industry standard 8-inch; and it's built better than any 
microcomputer J have seen. 

In addition, the LNW comes with an incredible array 
of software, including several integrated small-business 
programs, a spreadsheet program, a word processor, a 
smart-terminal program, a TRS-80-compatible operating 
system, and a well-tailored version of CP/M. The soft- 
ware also includes an enhanced BASIC that supports the 
color and high-resolution features. The software alone, 
if purchased separately, would cost nearly the price of 
the whole package. While Osborne and Kaypro have 
been praised for their software, the LNW provides much 
more, LNW Research, the manufacturer, is planning an 
add-on board to provide software and hardware com- 
patibility with the IBM PC. (They already produce add- 
on boards for the IBM.) 


The Company 

The LNW-80 started life as a series of kits: the first one 
was for an improved TRS-80 expansion interface; the sec- 
ond, for a group of improvements over the TRS-80; and 
the third, an assembled board allowing double-density 
operation of both 5- and В-іпсһ disk drives. (The kits 
have been severely criticized for being complex and hard 
to build. if you're thinking of building the kit, buy the 
documentation and look it over first.) Eventually, these 
kits were combined in an assembled package that was 
completely compatible with TRS-80 hardware and soft- 
ware, The LNW Model I was similar to the TRS-80 Model 
I without its hardware problems and with high-resolu- 
tion graphics, an 80 by 24 screen, color displays, upper- 
and lowercase, and flexible support for different disk 
drives. 

The Model П introduced CP/M compatibility, 96K bytes 
of bank-selected RAM, an improved BASIC, and a num- 
ber of other features. it also included an internal loud- 
speaker, the use of gray tones to represent colors on a 
black-and-white monitor, and joystick ports. With the 
IBM compatibility will come even more flexibility and 
performance. Even with all these changes and additions, 
the LNW is extremely well integrated and as reliable as 
any microcomputer I have used. 

LNW Research provides inexpensive upgrades to the 
owners of earlier models. For example, I recently paid 
$299.50 to add CP/M to my LNW Model I. The upgrade 
included the hardware installed by the factory and the 


At a Glance 


Name 
LNW-80 Моде! 1! 


Type 

B-bit microcomputer supporting nearly ай TRS-BO Models i. iil, 
and 4 software and CP/M; color display. high-resolution 
graphics, 96K RAM, and 16К ROM with paging 


Manufacturer 
LNW Research Int 
2620 Wainut Sr. 
Tustin, CA 92680 


Price 
$1195 


Supplied Software 

DOSPLUS, CPIM 2.2, LNWBASIC (enhanced BASIC with 
graphics support and more}, Electric Pencil, Electric Spreadsheet, 
Microterm {smart-terminal program], Chartex (business-arienred 
plotting program), Microsoft (Level tl) BASIC, integrated smali- 
business package with general ledger, accounts receivable, 
actounts payable, payroll, and more 


Hardware 
280 microprocessor, RS-232C, parallel printer, joystick, tape 
recorder, bus and disk drive ports, full keyboard, internal speaker 


Disk-Drive Support 

Radio Shack and nearly all CP/M formats; both 5'A-inch and 
B-inch single- and doublé-density; Radia Shack and Apparat 
hard disks 


Documentation 

Large, easy-to-use operations and technical manuals and 
manuals for ай software supplied with the computer, more than 
9 Inches in thickness, oriented to beginners, technica! users, and 
programmers 


Audlence 
Anyone iocking for a top-of-the-line microcomputer with great 
flexibility and continued upgrades 


CP/M software with LNW additions. Future upgrades 
are promised at very small prices. 

The company also provides excellent software support. 
When LNW began including a lot of free software with 
the Model II, the company made it available to previous 
owners for only $299 —almost a thousand dollars worth 
of software. 

Although it's not available as I write this, the upgrade 
from CP/M 2.2 to CP/M Plus (a costly upgrade on most 
machines) is expected to cost $25. LDOS, giving TRS-80 
Model III compatibility, is planned soon, and a version 
of DOSPLUS, for compatibility with the TR5-80 Model 
4, is in the works. The [ВМ and 16-bit add-ons, which 
will plug into the bus and provide slots for a number 
of IBM cards, are also expected at a very reasonable price. 


Physical Description 

The LNW-80 measures 16.5 inches wide by 3.5 inches 
high and 22 inches deep (see photo 1). It weighs 26 
pounds, most of it in the attractive 16-gauge steel case, 
a symbol of LNW Research's commitment to physical 
quality. А friend of mine who designs electronic equip- 
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Circle 34 on Inquiry card. 


The Little Board* 


Quantity Опе... $349" 


The world's simplest and least expensive single board computer 


*Substannal Quanbty discounts available 
s 4mHz ZBOA' CPU, 64K RAM 
г Mini floppy controller * Parallel printer port 
|» On-board -12V converter s Only 5.75 «7.75 Inches 
= Power Requirement: * SVDC @ .75A; + 12VDC @ .05A 
в Screws directly onto a mini floppy drive 
АП this... 
AN — | ан and CP/M" 9.2 also! 
COMPUTERS INCORPORATED ина инь 
«67 East Evelyn Ave. € Mountain View, CA94041 е (415) 969-0930 


а Two RS2392 serlal ports 


DECADES SERVICE 
FROM THE NATION'S LARGEST NEC DEALER | 
Where По You Turn To Solve Your Computer Puzzle? 


TURN TO US! 


We'll show you 
the easiest way 

to put the 
pieces together. 


a Matched. Compatible. Proven— 
Use Someone Else s Engineering 10 Supplement Yours. 

Our professional applications specialists are happy to assist you in 

configuring business and scientilic computer systems from the 

thousands of hardware and software products we regularly handle 

Our specialties include: 

а CAD/CAM Graphics 

е Multi-user Databasas 

ә Foreign Language Processing 

s Communications 


Our GSA Contracts. 


NEC ТТ. (бе) наши MS 


Pet Ry ATION AL 


Washington Computer Services 
Mr (010) 206-00 «т 


sai 
HOÜURS:9AM-5PM/Monday-Friday TELEX: 12-5606 CABLE МАЗНСОМР МУК 


PLEASE! dtme ten te 
tion needs of business and industry from micros to mainframes. System houses, 


educalional institutions & governmental agencies given special consideration. 
Dealer and infemational inquiries welcome. 
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ment for the Navy looked over the machine’s com- 
ponents and said it could survive on a battleship dur- 
ing combat. All edge connectors are gold-plated, all com- 
ponents are first quality, and most are soldered to the 
boards. (There are few loose connections with soldered 
joints.) There's a very quiet cooling fan and all connec- 
tions (printer, disks, modem, etc.) are on the back of the 
case, which is open to provide easy access to the printed- 
circuit boards. 

As a result the LNW is extremely reliable. It has an 
excellent power supply that seems to be immune to 
power fluctuations. Turned on almost continuously for 
3 months, the only failures were due to a complete lass 
of power, and it can operate with line voltages from 90 
to 130 volts. 

The keyboard is excellent. It is mechanically like that 
of a Model I and thus needs software debounce (a tim- 
ing loop that solves the problem of extra characters on 
the screen), but all operating systems now provide that. 
It has a numerical keypad like the Models I, Ш, and 4 
with several additional keys for a total of 74. One is a 
control key for Electric Pencil or for Newscript that acts 
like a true control key when used with CP/M. Others 
are Caps Lock (which puts the computer into upper- 
case-only mode), Shift (which acts as if the Shift key 
were pressed), and High/Low (which chooses 1.7 or 
4.0-megahertz operation). The four arrow keys are in a 
logically arranged cluster on the right-hand side of the 
keyboard, and there are three function keys that are 
LNWBASIC programmable. You may redefine nearly all 
of the keys using the CP/M mode or LNWBASIC. Final- 
ly, two widely separated reset keys reboot the machine 
when you press them simultaneously. Their placement 
keeps you from accidentally rebooting the system but 
may be a problem for some handicapped users. 

The LNW has a Z80 processor and 96K bytes of RAM. 
In TRS-80 mode 48K is directly addressable by the user; 
the rest may be bank-selected. In CP/M mode the user, 
has almost 61K of RAM available; various drivers use the 
rest. I believe 61K is more RAM than any other 8-bit 
CP/M-compatible machine provides. You may add 
another six 4164-byte memory chips to give you three 
more screens of graphics display. 

There are four boards in the case: the keyboard sub- 
strate, the main processor board, an expansion board 
analogous to the TRS-80's expansion interface, and a disk 
controller board. There's also a small loudspeaker and 
a joystick port that is hardware-compatible with Apple 
joysticks. А small muffin fan cools the machine, but the 
case becomes perceptibly warm after about an hour's 
use, 


Graphics Features 

The LNW has excellent color and high-resolution 
graphics. There are four modes: 0 is like the TRS-80; 1 
provides high-resolution black and white (480 by 192 
points) and an 80 by 24 character screen (if you use the 
proper software drivers); 2 gives you 8-color graphics 
with 160 by 192 resolution (much more than is available 


A few smart reasons 
to buy our smart modem: 


Features Ven-Tel Hayes 
1200 PLUS 

1200 and 300 baud, auto-dial, auto-answer Yes Yes 
Compatible with "AT" command set Yes Yes 
Can be used with CROSSTALK-XVI or Smartcom 11 software Yes Yes 
Regulated DC power pack for cool, reliable operation Yes No 
Eight indicator lights to display modem status Yes Yes 
Speaker to monitor call progress Yes Yes 
Attractive, compact aluminum case Yes Yes 
Two built-in phone connectors Yes No 
Compatible with The Source and Dow Jones News Retrieval Yes Yes 
Unattended remote test capability Yes No 
Phone cable included Yes Yes 
Availability Now 

Price $499 $699 


The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per- 
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu- 
tors nationwide. 


Also from Ven-Tel: internal modems for the 
IBM and HP-150 Personal Computers with 
all of the features of the 1200 PLUS. 


You choose. The Ven-Tel 1200 PLUS — 
the smartest choice in modems. 


Ven-Tel Inc. 
2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 


Crosslalk is a Irademark of Micrastut: Hayes and Smaricom И are trademarks af Hayes Microcomputer Products. 


Circla 393 on Inquiry card. BYTE May 19884 261 


BLINK - switch blinking cursor on and ой 

CALL address ~ executes a machine language program 

CIRCLE -~ produce a circle, ellipse, ог arc 

COLOR - specify the color of lhe next graphics command 

CONV — convert betwean various hexadecimal and decimal 
expressions 

DEFKEY - define a string assigned lo a key 

DESPOOL - send the contents of a file ta a printer while 
continuing computation 

DISKEY  - show the defined keys 

DLOAD fiespec - load a machine-language program 

DO. . UNTIL - do a loop until a condition 15 mel 

DRAW string - draw a figure specified by "string" 

DRUN — exit LNWBASIC and run a command-leyel program 


FLS — till the screen with a character or color 


GSUB name — go to a named or numbered subroutine 
GTO - branch to a named or numbered routine 
HIMEM — set the high memory limit 
JOY — support use of joysticks 
LABEL | - name a lina for a branch by name 
LCASE - switch lowercase on or off 
LINE - draw a line belwean specified points 
LOADKEY - load a file of definad keys 

- locate a string in the program text 

- set the graphics mode (see lexi) 

- move a block of memory 

- turn aff ihe new trace facility 

= turn on the trace facility 

- bank-select graphics displays from extended 


Table 1: A summary of LNWBASIC commands and statements. 


in the normal black-and-white TRS-80); and 3 is a color- 
graphics mode providing the same resolution as Mode 
1 but in eight colors without alphanumerics (an RGB 
monitor is needed). The graphics in Mode 1 are in 12K 
bytes of RAM that is bank-selected into lower memory; 
while graphics changes are made you can overlay them 
on the screen with a normal alphanumeric display, you 
can independently erase either the graphics or the 
alphanumeric overlay, and you can call graphics pages 
via LNWBASIC. This allows an unusual combination of 
graphics and printed output. If you use the color modes 
with a monochrome monitor, the colors appear as dif- 
ferent intensities of gray. You may easily use all of the 
graphics modes with LNWBASIC; it has a syntax similar 
to the Radio Shack Color Computer's but it's much more 
powerful. 


Software 

I believe the LNW-80 comes with more software than 
any other microcomputer. The two operating systems 
available are DOSPLUS (TRS-80 Model I compatible) and 
CP/M 2,2. By the time you read this, a version of LDOS 
to work with Model III disks, CP/M Plus, and a version 
of DOSPLUS to make the LNW act like a TRS-80 Model 
4 should be available. Electric Pencil (a good word- 
processing program), Electric Spreadsheet (a Visicalc 
clone), Microterm (a smart-terminal program including 
80-character lines for the LNW), and Chartex (a plotting 
program for bar graphs, etc.) all come free with the ma- 
chine. An integrated small-business accounting system 
that includes general ledger, accounts receivable, ac- 
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memory to the video display 
— fill in а bounded graphics space with color 
~ Clear the graphice memory or fill it with a specified 
color or value 
- save a part ol the video display to an array 
- load the graphics memory from a disk file 
- specify dol and dash patterns in a plotted line 
POFF - turn aft the echo from video to printer 
POINT - test a graphics point for color 
PON - turn on the echo from video to printer 
PPUT — put array specifications on the video screen 
PRESET - erase a specified pixel or point 
PSET — turn on a specified pixel or paint 
PSAVE flespec - save the hi-res memory to а disk file 
QUICKEY - switch the abbreviated key entry on and ofi 
REPEAT - switch the keyboard repeat and Беер ori and off 
REST - restora a data pointer to the start of a line 
95232 - initialize the А5-232С interface 
RSIN - tum on (or off) input from Ihe RS-232C interface 
RSOUT -tun on (or off) output from the AS-232C interface 
SAVEKEY filespec — save defined keys to a disk file 
SOUND — produce a tone of specified pitch, character, and 
duration 
SPOOLOFF - turn off spooling of pnnter output 
SPOOLON - turn on spooling of printer output 
XSTRS(string) - execute a string as a BASIC statement (see 
text) 
ZGET - similar to PGET but taster 
ZPUT - similar (о PPUT but faster 


PAINT 
PCLS 


PGET 
PLOAD 
PLOT 


counts payable, and payroll ís also provided. All of that 
software (except Chartex and the small-business pro- 
grams) has been widely reviewed and is first quality. 
(The business software is an extensive, complete system 
that comes on six double-density disks with a manual 
almost two inches thick.) The most important piece of 
software, however, is LNWBASIC, which supports the 
LNW's advanced features, particularly color, graphics, 
and the additional memory, 


Some Features of LNWBASIC 

The LNWBASIC commands are summarized in table 
1. The graphics commands are similar to those for the 
TRS-80 Color Computer, but are more extensive. They 
include: DRAW, which produces a shape defined by a 
string and gives you a variety of options on how to pre- 
sent it on the screen; CIRCLE, which draws circles and 
ellipses ог arcs; and LINE, which draws a line between 
two points on the screen. PAINT fills a bounded figure 
with a specified color, while PLOT specifies dot-dash pat- 
terns for all of the graphics commands, Once you have 
produced a plot, PSAVE saves it to disk and PLOAD 
recalls it to the screen. PGET and ZGET save the graph- 
ics within a specified rectangle to an array, and PPUT 
and ZPUT retrieve them. You can erase graphics and 
alphanumeric displays separately, allowing flexible plot 
labeling. Other commands, like PCLS, FLS, COLOR, 
and so on, support the machine's color abilities. 

The graphics software is extremely flexible. It’s at least 
as good as many packages I have seen on mainframe 
computers. Listing 1 gives you a very short program 


California residenrs add 6% sales tax. 
LOTUS 1-2-3 В в tegisiered trademark of Lotus Developemcar 


@TAVA CORPORATION 1983 
thaiemark of ASHTON-TATE, inc 


FEATURES 

INCLUDE: 

16 Bit CPU 

With 128K RAM Memory 
Expandable to 256K, 
Two 320KB Slimline 
Disk Drives, 

Floppy Disk Controller, 
Monochrome Monitor and 
Adapter, Parallel and 
Serial I/O's. 


BEST OF ALL! 

TEN DAYS FREE TRIAL! 
ALL YOU PAY IS 
SHIPPING! 


FOR MORE DETAILS 
CALL OR WRITE 

TO: TAVA CORPORATION 
16861 Armstrong, 

Irvine, California $2714 
714/261-0200 


Hcadquarters/Telex: 181667 
Answer Back COMPDSHACK IRIN 


IBM? COMPATIBILITY 
AFFORDABLE PRICE 


THE SMART COMPUTER USER 


WANTS REAL VALUE WITH 
IBM COMPATIBILITY?! ско» 375 on inquiry card. 


THE TAVA PC. The ultimate Personal Computer. It gives you 
IBM PC® Compatibility at a fraction of the cost. Choosing a 
personal computer is a difficult decision. But, when your deci- 
sion is a TAVA PC, it's not hard at all! The TAVA PC runs under 
DOS 1.1, 2.0, CP/M86*, and p-System?, You can choose from а 
large library of all the most popular IBM PC software products 


such as dBasell®, Lotus 1-2-39, Visicalc® and thousands more. 


CE/MBÓ is з registered trademark of Digital Research, inc. IBM FC на registered trademark of [BM Corn. 
UCSDp із в registered trademark of Softech Microsystems Visicalkt is а registered trademark of Visicorp 
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| 
Adot like superscript and subscript, to | 
„тт | name рны m — ‘ | 
‘ { Fi КОМ, Now, wi is hi е 
matrix printer is | м performance, you d expect the 
thatwill ММ Imagewriter to make the Devil's 
A сщ | Oum Nose А doesnt. In Ып, 
Re; ч e Imagewriter is specially 
Improve your т / constructed — with overlaid 
- . seams and special sound- | 
mage. deadening materials — to achieve 
а remark = 7 v қай isa | 
Meet the Apple® Image- remarkable ? Youd make | 
writer. the QE App ас тоге oe if you read this = | 
inte | e Imagewriter even has quiet 
сесі. ы nuns роо looks, since we designed itto — 
And with all that it has ook like the rest of the Apple Family. | 
poin for it, just maybe the «CL Yeteven with all | 
t dot matrix printer on Its improvements, 
the market. the Imagewriter is a 
Take legibility, for ESENTS THE IMAGEWRITER APPLE PRESEN] 011 deal than any 
instance. S THE INAGEWRITER APPLE PRESENTS THE InAGEMRITER РРО) Other dot matrix print- 
The Imagewriter crams er with comparable 
140 x 160 dots into each performance, And you can print that. 
square inch. So you get text — 
that's highly падай and high 
| resolution graphics, besides. 
ca is it fast. 
e Imagewriter cruises 
at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 
It's even faster | 
printing graphics. 180 | 
Characters per second, | 
to be exact. | 
What's more, the 
hics dump is up to 
% faster than other 


comparably priced dot matrix 
кшк: And that makes the 
ewriter fast enough to 
handle the Lisa™ 
b ex it's pur ===. ыз ж, 
еШ or Apple Пе. Thanks to Apple 
im experts who designed the 
control electronics to give the Image- 
writer perfect compatibility. Not to 
mention some special capabilities 


Charge! 


Go out there and get the Apple 
Personal Computer System you 
really want. Now. Without laying out 
your extra cash. Without tying u 
your other lines of credit. Wi the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri- 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short, to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card. Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home. You don t even have to 
wait for 2; Гал; we ll mail it out 
to you. And by the time you get it, 
you I] steer fon well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric- 
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you have to put 10% 
down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes — you Il also have 
а credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
| dealers get a little nervous when 
someone signs for half their inven- 
tory. You understand. 


You ll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You also 
be happy to know Apple Card credit 
terms are affordable and the pay- 
ments сап be spread out. It’s all 


We call it the" floppy disk 
shuffle" It happens when you have 
two or more software programs on 
моги and you need to work with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work — you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft- 
ware program called Catalyst" from 
Quark, Inc. Specially designed for 
your Apple Ш and ProFile" hard disk. 

Catalyst allows you to take a 
wide variety of software ra 
and store them on your ProFile. Once 
they re on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor — then Catalyst does the 
rest. You'll never have to boot those 


programs again. 
What kinds of programs will 
work with ProFile and Catalyst? 


Aple Compeder інс, 20525 Mariani ve, Cupertino, CA 95014. For the authorized Aple dealer nearest you, call (800) 538-9696. In Giada, call (800) 268-7796 or (800) 268-7637. © 1983 Ale Computer Inc. 


spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorize күн dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 


Give your floppy disks the boot. 


Almost anything written for the 
Apple III including copy-protected 
"s like VisiCalc? Quick File" 
an -— Writer Ш. Or languages like 
, BASIC, or COBOL. 

And once you ve loaded these 
programs into your ProFile, the only 
гар you may ever need is the 


yst. 

So if you have an Apple III and а 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst. 


d boot those disks for good. 


ou ARK | 
CATALY ST 


VisiCalc ts a trademark of VisiCom, Inc. Catalyst is a trademark of Quark, Inc Apple, the Apple logo, Quick File and Profile are trademarks of Apple Computer Inc 
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Figure 1: The image produced by listing 1 as sent to a Centronics 
739 printer. 


Listing 1: The program that produces the image shown in figure 1. 


10 CLS} FCLS? MODE 1 

20 J=0 

30 FOR I-5 TO 90 STEF 8 
40 CIRCLE Ј+30+1,100,30, 1 
50 NEXT Т 

60 Ч=100+4 

70 ТЕ 42300 GOTO 70 

80 GOTO 30 


whose result is shown in figure 1. (The figure is actu- 
ally the image as sent to a Centronics 739 printer and 
is nearly identical to the screen image.) 

LNWBASIC has many abilities that are only indirect- 
ly related to the LNW. You can redefine various keys (in- 
cluding but not restricted to the programmable keys) to 
produce a string; for example, “Shift-@” could produce 
"CMD"DIR:0 or perhaps a string of graphics characters 
(in Mode 0). You can enter BASIC commands with a 
single keystroke using QUICKEY. For example, "G" pro- 
duces GOSUB—and there's an excellent trace and de- 
bugging facility. You can send screen output simulta- 
neously to a printer and disk file. (А spooler sends 
printer output to a disk file and prints from the disk file 
while the machine does other things.) You can exchange 
input and output with the R5-232C port (and the printer 
and disk), creating the possibility of writing specialized 
smart-terminal programs in BASIC. Perhaps the most re- 
markable command is XSTR$(string) where "string" 
could be a function like A 2SIN(B); you can enter this 
function from the keyboard or the disk and execute it 
as if it were a statement written from the program. 

LNWBASIC resides in low memory. It doesn't com- 
pete with any high memory routines you may want to 
use, and it's compatible with many existing programs 
that live in upper RAM. It pushes your programs and 
data higher up and doesn't leave much room. To get 
around the memory problem there's a program called 
CREATOR that lets you assemble customized versions 
of BASIC with only the necessary functions. LNWBASIC 
is better than any of the enhanced BASIC packages I have 
seen for TRS-80 compatible machines. 

The compiler, ACCEL3, can compile most LNWBASIC 
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programs and is particularly compatible with LNW soft- 
ware; the few things that are not compatible are found 
only by trial and error. ACCEL3 can also compile HIRES 
graphics (see below) and is a particularly important piece 
of LNW software. 

There is other software available and more is being de- 
veloped all the time by the manufacturer, users groups, 
and independent programmers. For example, LNW Re- 
search sells a program called CHARM that allows a user 
to define an independent character set. Another program 
called AUTOPLOT plots data on the screen in a versatile 
set of formats and can send the output to various 
printers. HIRES is a BASIC-compatible graphics driver 
that's much faster than LNWBASIC but not as extensive. 
(It's sold by E&H Software, 11814 Coursey Blvd., Suite 
249, Baton Rouge, LA 70816.) À graphics printer driver 
(sold by Excellonix, 637 No. Bristol 5t., Santa Ana, CA 
92703) will send a high-resolution plot from the screen 
to various dot-addressable printers, and a variety of 
drivers for different alphanumeric screen displays are 
available from LNW Research. А Tektronix emulator, а 
perspective plotting routine, and other packages are 
public-domain software and are available from two LNW- 
oriented bulletin boards (see text box at end). 


CP/M for the LNW 

Using the LNW with CP/M is like having a second 
computer. By the time you read this, CP/M Plus should 
also be available, but Гуе not seen it so my comments 
are on CP/M 2.2. Be aware that I strongly dislike CP/M: 
it’s slow, cumbersome, difficult to use, not suited to 
graphics, and has few features of the more advanced 
TRS-80-compatible operating systems. It seems ironic 
that many people consider CP/M to be the professional's 
operating system while it is really the kludged outgrowth 
of a hobbyist’s product; most TRS-80 operating systems 
were written by professionals and are of much better 
quality. In my opinion the only reason to use CP/M on 
the LNW is to read disks written on another machine 
or to run a CP/M program; however, I have yet to find 
a program 1 needed that was unavailable in a TRS-80 
version. 

The LNW version of CP/M is excellent, having all of 
the features of the normal 2.2 version with some impor- 
tant enhancements. It provides a full 80 by 16 or 80 by 
24 screen, the control key is a true control key, and it 
follows the protocols of the ADM ЗА terminal (in set- 
ting up word-processing programs, for example). 

Two programs are particularly important: LNW.COM 
and SET.COM. LNW.COM lets you set disk-drive con- 
figurations to almost any standard—5%-inch or 8-inch, 
40-track, 80-track, double-sided, and so on. You can set 
up drives to read and write the 5%4-inch disks compati- 
ble with several other machines, including the Kaypro, 
Osborne, IBM PC, and Xerox 820. The program 
SET.COM allows even more specialized disk configura- 
tions. You can set the various parameters, such as skew 
tables, sector length, and so on, to custom-configure 
drives so they work with the disk format from almost 
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"STOP STRUGGLING WITH SPREADSHEETS! 


THERE'S AN EASIER WAY TO DO YOUR BUSINESS PLANNING: PROFIN. 


If you don't have days, or even hours, to do projections 
with a spreadsheet, consider this: 

There is now a highly specialized software tool expressly 
for the business person who needs the answers more 
than the workout. 


TIME-CONSUMING WORK ALREADY DONE FOR YOU 

If you want to do forecasts and budgets, return on 
equity, discounted cashflows, net present values, capital 
expenditure analysis, interest calculations, depreciation 
comparisons or taxation scheduling without setting up 
the mathematical calculations or laying out a spreadsheet, 
you need Profin. 

Profin is an easy-to-use (menu driven) program which 
leads you through your business analysis step by step. You 
simply answer the questions as they appear on the screen. 


REPORTS AUTOMATICALLY LAID OUT 
Once you've completed entry, you'll be able to see any 
or all of the following reports laid out for you: 
* income statements ә tax schedules 
е interest schedules ® returns on equity 
* capital expenditures ә discounted cashflows 
* and balance sheets. 
You can then make any changes to any of the information 
already entered and look at revised reports. 

And you can automatically load your Profin reports 
onto a Multiplan, VisiCalc, SuperCalc or Lotus 1-2-3 
screen (or any other spreadsheet that reads D.I.F. files) to 
carry out further manipulations. 


Circle 63 for Dealer inquiries. Circle 64 for End-User Inquiries. 


SPECIALIZED HELP FOR BUSY PEOPLE 

Think of it this way: spreadsheets are great for the 
hobbyist who gains satisfaction from hours in front of the 
screen. But if you're a business person with little com- 
puter experience and even less spare time, you need the 
specialized tool: Profin. 

Available under $300 for CP/M-80, MS-DOS, and IBM 
PC-DOS from your local retailer. 

Also available: PLANFIN. For sales, marketing and 
other executives who just want simple forecasts and budg- 
ets, Planfin gives you operating 


A a 


income statements plus net in- 
come and discounted cashflow 
reports in less than 15 minutes. 
Under $200. 


009008989” 
90000680808 


г-------- 


П Please send me more information about how Ргойп and 
Planfin beat the spreadsheets for budgets and forecasts. 


Name 

Address 

City/Slate/Zip 

Computer Brand Owned or Planned to Buy 


Matl to: Business Software, Inc. 
12021 Wilshire Blvd., #194 Los Angeles, CA 90025 
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ZF 121-22 ..,.$ 15.00 
F 111-32 | $115.00 
... $115.00 

... -$169.00 


MS-DOS & Lotus 1, 2, 3 
ё, . гез. CO.. . . $299.00 
included with each ý 
computer è . ca... , .$475.00 


PRINTERS 
INFOSCRIBE 


$ 589.00 
......9 985.00 
BLUE CHIP 
ВОС 40/15... .$1,899.00 
ВОС 20/15....5 899.00 
SOFTWARE ALSO AVAILAGLE. 
Manufactured by CGK, a wholly PLEASE CALL FOR QUOTES. 
owned subsidiary of Seimans , 


GUARANTEE . 


We guarantee every item in this advertisament for 30 days. We will 
герівое or exchange any item damaged or otherwise Inoperable at our 
| expense Sorry, soltwara musi be excluded from our policy due to 
zapyright lawa, 


any machine. I have, for example, read Superbrain disks 
on the LNW. 

One utility that I would like to see is missing: the abil- 
ity to transfer ASCII (American National Standard Code 
for Information Interchange) files from CP/M disks to 
TRSDOS-compatible disks. 

When the LNW uses CP/M, it bank-selects out the nor- 
mal TRS-80-compatible ROM (read-only memory). In ad- 
dition it places several drivers in the bank-selected ex- 


| tra RAM giving the user nearly 61K bytes of directly ad- 


dressable RAM space. I believe that's more than any 
other 8-bit machine provides. If you need CP/M, the 
LNW version is as good as you'll find anywhere. 


Documentation 

The manuals now provided with the LNW-80 are ex- 
cellent; yet LNW's most criticized feature has been its 
documentation. The kits and the early machines were 
shipped with very inadequate instructions. It is surpris- 
ing that the early kit customers managed to build work- 
ing machines. Most of the LNW's published reviews and 
word-of-mouth information came from kit builders; 
luckily, those who bought the assembled machine had 
a much different experience. 

LNW Research is very aware of its documentation 
problem, and now there's an excellent user's manual 
(called an "operations manual") and an equally good 
technical manual. There are also manuals for DOSPLUS, 
Level II BASIC, апа LNWBASIC; all three are excellent. 
You must use the user's manual {116 pages) with the 
BASIC, LNWBASIC, and operating system manuals, but 
it is usable by both the expert and the complete novice. 
It may be necessary to shift between several different 
books, but learning to use the LNW is made easy by the 
many examples and cross-references. 

The technical manual (179 pages) is also excellent and 
contains complete circuit diagrams. It should enable 
anyone experienced with hardware to repair and modify 
the LNW. The CP/M documentation is a thin but clear 
summary of the CP/M procedures and the LNW en- 
hancements. That manual is not enough for a program- 
mer, however, and if you intend to use the product, you 
should buy one of the more detailed descriptions of 
CP/M available. Very complete documentation for the 
rest of the software (Electric Pencil, and so on) is also 
included. 

My greatest criticism of the documentation is that the 
user's manual and technical manuals were written for 
the Model I and only a barely adequate addendum is 
provided for the Model II. This addendum would make 
a high school English teacher cringe and a high school 
typing teacher ill. What is worse, the obscure descrip- 
tions of some features are so difficult to understand, even 
an expert will have problems. It's a good thing you can 
effectively use the LNW without reading the addendum. 


Service 
There are relatively few LNW dealers at this time and 
local service is usually impossible. Therefore, there are 
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IBM Compatible 


of InternationallBusiness Machines, PC-DOS ls a trademark o 
36 1 з Offices: U.S. 1B40 Emb , Oakland, СА 94506, Te po 
Ui ; Tal. аца 7031. 1, Telex 851849925. Hong nona: И, 3-7237962. blox 78041153. Germany: Tel. 800234036/7/8. U.S. Sates Offic 
j Ба : ghon D.C.: (30]) 837-6700 | 
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only two recourses for a user with hardware problems: 
find a competent local technician or send it back to LNW 
Research. The technical documentation is good enough 
that a competent technician should be able to work on 
the machine. If you must send it back, LNW Research 
has excellent support. It can usually repair a machine 
and have it back in the owner's hands within three 
weeks—a better response time than many local dealers. 

LNW Research also has a very knowledgeable tech- 
nical support staff that can and will gladly answer most 
questions. My problems have always been solved by 
phone. If you buy an LNW, you have the particular ad- 
vantage of working with a small company— personal and 
friendly service. 


Problems 

I have few criticisms of the LNW-80. Mine didn't work 
when it first arrived, but that was due to UPS, not LNW 
Research, which helped me fix it quickly. 

For several reasons I don't find it easy to use the 80 
by 24 screen with the various drivers available. The 
drivers need upper memory that I want to use for other 
purposes; they slow up screen scrolling; and they're not 
compatible with my two most frequently used programs: 
a text editor (Newscript) and a smart-terminal package 
(5Т80-Ш). 

I would prefer a small separate keyboard—the LNW's 
design should allow this. The case soils easily, and the 
paint wore off the corners of mine after about 3 months. 

However, the worst problem is that LNW Research's 
high standards for documentation fell again with the 
Model П. Its initial product documentation does not 
match the quality for subsequent releases. Let's hope that 
the company follows its own lead and publishes a high 
quality second release of Model II documentation. 


Overall 

The LNW’s greatest advantage is its compatibility with 
other machines—much of the TRS-80 line and most 
CP/M-compatible products. Second is its graphics capa- 
bility followed by its use of 96K bytes of memory. The 
manufacturer's upgrade policy is equally important. I 


expect IBM-compatible hardware and software to be 
coming soon. The LNW’s price is comparable to or bet- 
ter than its competition's, and its quality of construc- 
tion is outstanding. Then too, it comes with as much 
or more software than any other 8-bit computer 1 know 
of.... It's hard to choose which one of the LNW's ad- 
vantages is most important. 

Yet the LNW is not very popular. Why? For one thing, 
large firms like Apple, Radio Shack, and IBM can af- 
ford large advertising budgets, while LNW Research 
cannot. But LNW Research faces a special public rela- 
tions problem: it is known as a kit manufacturer. LNW 
is just not commonly known. Whenever I tell someone 
I own one, І have to explain what it is and then defend 
it against the '""Trash-80"' reputation. I don't know what 
LNW should do to improve its image, but for the sake 
of anyone who wants to buy an outstanding computer, 
I hope that it succeeds. In my opinion the LNW is the 
best 8-bit microcomputer available. Ш 


For More Information 


Newsletters 
LNW News. 

244 Mill Rd. 
Yaphank, NY 11980 contains a lot of advertisements bul useful 


material as well 


The LNW USER Group Newsletter 

4345 Manchester Rd. 

Grand Island, NB 68801 mostly for kit builders and those with 
hardware experience, but something for 


everyone 


Bulletin Boards 


(516)924-8115 
Yaphank, NY run by Inflo Inc.; lots of free software and 
help 

(504)291-8115 
Baton Rouge, LA run by E&H Software; also has lots of free 
software and help; especially graphics pro- 
grams supporting HIRES 


Mahlon С. Kelly (268 Turkey Ridge Rd., Charlottesville, VA 22901), an 
associate professor of environmental sciences at the University of Virginia, 
is involved in research into the character of lakes. 


ULTRA-RES" GRAPHICS 


IEEE-696 5-100 
-1X512X 512 
-3Х512Х512 $1250 
- 1X 1024 X 1024 $995 


IBM-PC 
-1Х512Х512 $495 
- 1 X 1024 X 1024 $995 


— GONSOLE EMULATOR $50 


$495 


- PLOT 10 $150 


Soltware drivers, Hardware zoom, Programmable Display 
Resolution, Windowing, Multi- Controller Capabitly, 
МЕС UPD7220 Graphic Controller 


Starting Prices 


ULTRA-RES Trademark CSD Inc. 


IBM-PC Trademark IBM 
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C.S.D. Incorporated 
P.O. BOX 253 ndum: МА 01776 
(617) 443-2750 | 
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Sel-dFENSE 
for EDP managers. 


The micro invasion 
has begun. And, chances 
are, you've now got a lot of 
different people in a lot 
of different departments 
using a lot of different 
micros. 

Now there's a way for 
you to control and maxi- 
mize the benefits of all the 
different micros in your 
domain. 


Fight back with dBASE II? 


dBASE II is the relational database 
management system from Ashton-Iate 
that enables you to manage your micro- 
based corporate data resources with the 
high level of consistency and sophistica- 
tion you've enjoyed with mainframe and 
minicomputer systems. 

Armed with dBASE II and the 
dBASE II RunTime" program develop- 
ment module, you can write programs 
which will enable micro users in each 
department to "do their own thing" while 
creating complete database consistency 
throughout the company. 

dBASE II is a powerful, flexible way 
for you to effectively manage the micro 
proliferation. 
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LLLI се вю EX] 


Help is here. 
If you'd like to know more about 
how dBASE II and RunTime can help you 
win the micro management battle, contact 

Ashton-Tate today. 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 

(800) 437-4329, ext. 212. In Colorado 
(303) 799-4900. In the U.K. (0908) 568866. 


ASHTON “TATE 8 


dBASE Il is a registered trademark and Runtime is a trademark of Ashton-Tate 
Suggested retail price Ки dBASE |I is S200. 
© Ashton-Tate 1984 
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ations compatibility with Era 2-the first Personal 
omputer Communications System with the The state of the price of the state of the art. 


ә! Were able to offer Era 2 for an amazin 
idustry-standard communications protocol | Б 
(NP. Era 2 finally enables dissimilar personal $429. By any standard the price/value ratio of 


| Ега 2 is outstanding. 
omputers to communicate with one another Move your personal computer forward 
aliably and cost effectively. It also allows the into a new era of communications. Visit vour 
ersonal computer to access public data T 


Era 2 dealer soon. Call 800-322-ERA2 (in MA 
etworks easily and error-free. 
closer look at Era 2. 617-762-9310) for the name of one nearest you. 


emo 


i , Or write us, Microcom, Inc., 1400A Providence 
Си Hia оО We Seo 
| ed ith a brochure with complete information on Era 2. 
esigned to operate with the IBM PC, PC XT, Only from Microcom: The Personal Computer 
mpatibles and PCjr; Apple Пе, Apple II Plus _ Communications System with ММР 
1d Apple II. Its features include IBM 3101, Digital 
1100 and VT-532 terminal emulations. Era 2 exe- ——À 


ites multiple functions with a single keystroke. 
‘ores a virtually unlimited number of telephone 
4mbers - each one up to 31 digits. Ега 2 is Bell | 
2A compatible, works with Pulse or Touch- 
ne" dialing. Its speaker alerts you to busy 
gnals, wrong numbers, etc. Era 2 gives р | 
ersonal computer error-free compatibility 
ith other personal computers, data bases, 
ainframes, almost any information source, 
at can be reached by telephone line. 


тосот, Era 2 and MNP are trademarks of Microcom, inc. Apple is a trademark 
ipple Computer Inc. Digital is a trademark of Digital Equipment Corporation. 
4 is a trademark of International Business Machines Corporation. 


EQUATIONS PROCESSED 


NO PENCIL. NO PAPER. NO MANUAL LABOR. 


The TK!Solver® program will take 
on your toughest problems — | 
linear, quadratic, simultaneous 
equations, whatever. Then stand 
back. Because TKlSolver turns 
your personal computer into a 
simple, yet powerful, desktop 
equation processor. 

Whether your problem is a 
simple formula or a model con- 
sisting of many equations, 
TK!Solver can help improve your 
productivity. Once the equations 
are written, enter the known 
values, press the ! key, and 
TK!Solver gives you the answer. 

Engineers, scientists, architects, financial 
analysts and planners, educators, researchers, 
and other professionals who use equations and 
mathematical models can work more creatively 


with TKISolver. 


TKISOLVER GIVES YOU: 
BACKSOLVING 


If the programs you use now require you to rewrite 
the same equation to solve for different unknowns, 


TK!Solver can dramatically improve your productivity. 


Enter your problem once and then solve for the un- 
knowns no matter where they are in your equation. 


ITERATIVE SOLVING 


IF TKISolver can't solve an equation directly, take 
an educated guess at the answer. Type the ! key 
and the TKISolver program starts with your guess 
and performs repeated approximations to con- 
verge on the answer. 


LIST SOLVING 


Given a list of input values, TK!Solver automati- 
cally calculates the equation for every value in 


your list. For example, if you want 
to know how different interest 
rates will affect monthly loan pay- 
ments, enter a list of interest rates 
and let TK!Solver calculate the 
payment amount for each value. 


UNIT CONVERSIONS 


Any type of unit conversion — 
Fahrenheit to Celsius, meters to 
feet, dollars to deutschemarks, 
newtons to dynes—can be made 
without altering your equations. 
Just define the numerical relation- 
ship between two units of mea- 
surement and the TK!Solver 
program automatically converts 
the variable value to the unit 

you specity. 

TABLES AND PLOTS 


Quickly generate tables and plots of your results 
on your screen or printer. 


AVAILABLE NOW 


You can run the TK!Solver program on ће ІВМ? PC 
and XT and compatible machines, the Digital” 
Professional" 350, the Digital" Rainbow" 100, the 
Wang Professional Computer, Apple" Не, and on 
the following personal computers using MS" -DOS: 
ТІ Professional Computer, GRiD Compass Com- 
puter,” Canon А5-100, Eagle" 1600, Toshiba T300, 
and the Zenith 7-00.” 


SEE IT TODAY 


There's more. Lot's more. But you'll have to see it 

to believe it. And that’s easy. Bring your own 
equations into your nearest computer retailer and . 
ask to see the TK!Solver program in action. 

The world's first equation processor for 

personal computers. 


TK!Solver’ 


By Software Arts.” creators of VisiCalc" 


Ж Mica Lone, Wellesley, Massachusetts 02181 


617-237-4000 


Copyright © 1984 Software Arts, Inc. АЙ rights resarved. 


24 — BYTE May 1984 


Circle 352 on inquiry card. 


[his 


A sneak preview of Apple's newest computer, the Apple Ис, 

is the highlight of this month's features. The new Ис is ex- 
amined by West Coast Senior Technical Editor John Markoff and 
he reports that, with the icon character generator in ROM and 
a disk drive running under ProDOS, this lightweight, Apple lie- 
compatible, transportable computer delivers a lot of bang at a 
price less spectacular than expected. Nevertheless, Cupertino's 
grown-up garage operation continues to be fruitful. 

Like those classic science-fiction journeys into the human 
body, Brian Cameron tours the lap-portable TRS-80 Model 100's 
ROM, You can access ROM routines that'll make your Model 100 
programs shorter and more efficient, using the information you'll 
gather from this excursion. Cameron, who has written a lot about 
his findings from mucking about inside Radio Shack computers, 
has once again proven that there are rewards for those willing 
to dig a little. 

Speed and efficiency are key concerns of Drs. Roy Chaney 
and Brian Johnson. Here they explore a technique for realizing 
the true performance potential of Winchester disk drives. 
Memory caches and some sophisticated algorithms for prefetch- 
ing data allow hard disks to move data at the megabit (and 
higher) speeds they were designed for. 

Gregg Williams updates the Macintosh/Lisa story that ap- 
peared in February's BYTE with new information on models and 
prices. Authors Caceci and Cacheris explore the subiect of fit- 
ting curves to data. 

Following on the heels of April's Real-World Interfacing theme, 
Stephen Gates takes us into the laboratory to put an IBM to work 
collecting data, while Richard Hallgren offers up the software 
portion of his two-part series on using an Apple ІІ for data 
acquisition. 

Next, Roy Crosbie offers an explanation of ISIM, a language 
designed for writing computer simulations. As Crosbie reveals, 
a continuous-system simulation language running on micros 
under CP/M can add a new dimension to computer modeling. 
For those of us trying to glimpse the forest through a tangle of 
branches, John Snyder offers assistance with an article on a 
method for indexing open-ended trees. Finally, Richard Thomas 
illuminates the gains to be made in program maintainability by 
using intraprogram remarks to document software. 

—G. Michael Vose, Senior Technical Editor 
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Product Preview | 


The Apple Пс 


Personal Computer 
А portable Пе compatible that runs ProDOS 


In an industry that sees dozens and 
dozens of personal computers intro- 
duced each year, and despite the fact 
that the venerable Apple II is rooted 
in seven-year-old technology, it's re- 
markable that Apple Computer has 
succeeded in keeping its П product 
line alive and even thriving. Now, in 
the face of stiff competition from both 
foreign and U.S. manufacturers and 
in the wake of its own introduction 
of two significantly more powerful 
desktop computers (Lisa and Macin- 
tosh), Apple Computer has intro- 
duced the fourth version of the 
Apple H product line, the Apple Пс 
(see photo 1). 


Evolving Apple II Technology 

While the Пс will remain highly 
compatible with the Apple II product 
line from a software perspective, it is 
clearly not just "old wine in new 
bottles." 

The IIc is what Apple Computer 
refers to as a "focused product." It is 
designed to fit into a market niche 
that places it in head-to-head com- 
petition with the [BM PCjr at the 
high end of the home market for per- 
sonal computers. However, a great 
deal of flexibility is evident in both 
the IIc software and hardware archi- 
tecture and peripherals. As such, you 
can expect to see the Пс appearing in 
a variety of other markets, including 
business and educational appli- 
cations. 

The Пс represents an evolution of 
Apple II hardware and software tech- 
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nology in a number of areas. First, it 
is truly portable. The system unit 
weighs just 7/2 pounds and occupies 
a space of approximately 11% by 12 
by 2% inches. Its carrying Папе 
folds into the backplane. À built-in 
half-height 54-inch disk-drive unit is 
accessed from the right-hand side of 
the case. The IIc and its optional 
9-inch monochrome monitor are 
shown in photo 2. 

Later this year, Apple intends to 
enhance the portability of the IIc 
when it introduces a full-screen, 
high-resolution flat-panel display 
(see photo 3). ГП discuss the flat- 
panel display later. Although a bat- 
tery pack will not be available upon 
introduction, the Пс runs on virtual- 
ly any 12-volt (V) power supply. The 
AC-to-DC converter has been isolated 
from the system, and, because the Пс 
has no slots, the power-supply capac- 
ity has been reduced from 45 to 35 
watts. А small briefcase-size carrying 
case is available to hold the computer, 
flat-panel display, and other periph- 
erals 


The Пс is based on the 65С02, a 
new CMOS (complementary metal- 
Oxide serniconductor) implementa- 
tion of the 6502 microprocessor. The 
65С02 is an extension of the 6502's in- 
struction set (with 27 new instruc- 
tions) and offers faster graphics and 
arithmetic operations. The 65C02 
runs virtually all existing Apple II 
software; however, software written 
to take advantage of the new instruc- 
tion set will not be compatible with 


the Пе and II Plus. The new micro- 
processor has a clock speed of 1.023 
MHz and will perform up to 500,000 
eight-bit operations per second, per- 
formance figures that match the 
6502's. 

The Пс extends the use of custom- 
designed ICs (integrated circuits) 
beyond what was used in the original 
Пе design. In addition to the input/ 
output unit (IOU) and memory-man- 
agement unit (MMU), the Пс con- 
tains a custom timing-generator 
(TMG) chip that generates several 
time and control signals, a general 
logic unit (GLU) that provides mis- 
cellaneous logic control required by 
the system, and the disk-controller 
unit, which is referred to as the IWM 
(Integrated Woz Machine). The IWM 
is also used as a disk controller on the 
Macintosh. It is a one-chip LSI (large- 
scale integration) of the disk con- 
troller originally designed by Steve 
Wozniak for the Apple II. 

The increased use of custom LSI 
ICs has permitted Apple to further 
lower the chip count of the Пс (see 
photo 4). In addition to its sixteen 
64K-bit RAM (random-access read/ 
write memory) chips (the computer 
comes with a standard 128K bytes of 
RAM), the Пс has only 21 chips. This 
is particularly striking when you con- 
sider that this is three chips fewer 
than the number of non-RAM ICs in 
the Пе, despite the fact that many 
functions performed by additional 
cards (disk controller, two serial in- 
terfaces, 80-column video circuitry) 


are now integrated into the Пс de- 


sign. 

Finally the design of the Ilc is 
based on a closed-hardware architec- 
ture giving the user no direct access 
to the system bus. However, in retum 
for taking away the Il's expandability, 
Apple included many of the features 
that have in the past required slots. 

À quick look at the back of the IIc 
reveals connectors for two R5-232C 
serial ports, two video ports, an ex- 
ternal disk-drive port, and a com- 
bination mouse/joystick port (see 
photo 5). Thus, in the slotless version 
of the IIc, users will have access to the 
functions that traditionally have 
taken as many as five of the com- 
puter's seven slots. While the Macin- 
tosh's relatively closed hardware ar- 
chitecture has created some contro- 
versy, the decision to restrict hard- 
ware expansion appears to be more 
clear-cut in the case of the Пс. 

Portability and ease of use have 
clearly been gained at the expense of 
expandability. Apple has decided to 
market the Пс to a novice computer 
user who, it is argued, will have no 
desire to get inside the hardware, but 
instead will be interested in a com- 
puter that can be set up and run as 
simply as a stereo system. Toward 
that end Apple has separated the 
documentation into a setup guide 
and reference manual. 

The software evolution of the Пс is 
more subtle, yet it may prove to have 
far-reaching consequences. The Пс 
will come with Apple's recently re- 
leased ProDOS operating system, 
which offers a significant increase in 
performance over DOS 3.3. ProDOS 
includes Unix-like hierarchical file 
structures that are compatible with 
the Apple Ш 505 operating system. 

Although the Apple Пс ROM 
(read-only memory) will appear very 
similar to the Ile ROM to program- 
mers, it actually was redone almost 
completely. The ROM went through 
a dramatic "code crunch" according 
to Peter Quinn, manager of the Пс 
design team. Additionally, several 
bugs in the Пе ROM were removed 
and other features added, including 
improved interrupt-handling capabil- 
ity, a built-in windowing function, 
and a series of 32 graphics characters 


"E — 
- 


РТ 


пион 


Photo 1: A top view of the Apple Пс. It has a lower profile (2% inches) and майы less (7% 
pounds) than the Apple Пе computer. The keyboard is the same in size and functional layout 
but is designed around a low-cost key switch that provides tactile and auditory feedback. The 
Reset key has been moved from one side of the keyboard to the other, and switches for 
40/80-column mode and Dvorak and QWERTY keyboard arrangements have been added. 


Photo 2: An optional 9-inch monochrome monitor is available for the Пс. When separated 
from the monitor, the system can be carried in a briefcase-size carrying case that includes room 
for the flat-panel display. 
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At a Glance 


Name 
The Арре ilc Computer 


| Manufacturer 
Apple Computer Inc. 
20525 Marian! Aye. 
Cupertino, CA 95014 
1408] 996-1010 


Dimensions 
Width: 114 Inches; depth: 12 inches: height: 24 inches 


Weight 
7% 105, 


Power Requirements 
9 to 20 volts DC, 35 watts 


| Processor 
-MHz 65С02 B-bit CMOS microprocessor 


Memory 


(2BK bytes of RAM; ТЕК bytes of monitor in ROM [includes self-test. Appiesoft BASIC, 
80-column routines, Mousetext Icons, and interrupt-handiing routines) 


ard 


Keybo 
63 keys capable of generating the 128 ASCII characters; features auto-fepeat and rwo-key 


rollover 


Mass St 


Bultt-in Alps half-heighr 51^ -inch disk drive that is fully compatible with the Apple Disk I: 


single-sided, 35-track, T6-sector disks 
Video Display 


Optional 9-inch monochrome monitor, flat-panel LCD will be Introduced before the end of 
the year, RGB adapter to be offered at an unspecified future date Video-display modes: 
40-column text; 80-column text Iow-resolution color graphics (40 horizontal by 48 vertical, 


ló co 


lor]; high-resolution color graphics |280 horizontal by 192 vertical, 6 СОЮП]; double- 


high-resolution color graphics (560 horizontal by 192 vertical, 16 calor. Text capacity: 24 
lines by 80 columns. Character set: 96 ASCII (uppercase and lowercase). Display formats: 


Normal, Inverse, Flashing, Mousetext 


Other Features 


RF modulator; external AC-to-DC power converter, two RS-232C serial ports; video expan- 


sion port; extemal disk port 


Hardware Options 


Second disk drrye; mouse; joystick: flat-panel LCD, carrying case 


Operating System 


ProDOS: single-user, single-task operating system, includes hierarchical directory structures, 
predefined and user-definable file types, Пе sizes up to 16 megabytes: compatible with DOS 


3.3 


| Available Software 


includes almost ай existing Apple Il software. Specially designed packages from Apple: 
Appleworks integrated database management, word processing, and spreadsheet analysis; 
Access |І communications program; Apple Logo II {requires 128K bytes of RAM]; Apple 


Education Classics 


Prices 


Basic system unir. under $1300; other prices to be announced 


found in the character-generator 
ROM. These characters, called 
Mousetext by Apple, are a series of 
icons designed to offer programmers 
access to a user interface that appears 
similar to that found on the Lisa and 
the Macintosh. They can be called 
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directly and thus moved around оп 
the screen faster than bit-mapped 
characters. 

At the time of this writing, Apple 
was planning to price the Пс at “less 
than $1300" While this price is higher 
than some expected, Apple clearly 


has decided to go after the same 

market that IBM is trying to reach 

with the PCjr and has priced the Пс 

accordingly. Still, given equivalent 
features with the Пе, the Пс 

some price savings. But the trade-off 
for that price saving is the Пс lack of 
an expansion slot. The amount of the 
price saving may determine the lics 
ultimate importance. 


А Computer for the Home 

Apple has styled the IIc to reach a 
group of potential buyers that here- 
tofore have been afraid or uninter- 
ested in personal computers. The Пс 
is, according to senior product de- 
signer Rob Gemmell Jr., "the cuddli- 
est computer we have ever designed." 

This is reflected in the IIc's case, 
which has a significantly lower pro- 
file than that of the IIe. Apple also 
has chosen a lighter white color 
called "Apple Fog" for the case. The 
new color scheme is part of a general 
redesign effort that will affect all new 
Apple products. Originally code- 
named Snow White, the project led 
to a worldwide search for a design 
consultant. Ultimately, Apple settled 
on German designer Hartmut Ess- 
linger, the designer of the Sony Walk- 
man portable stereo. Esslinger set 
down the aesthetic design guidelines 
for the Пс and has since been re- 
tained by Apple to consult on future 
products. 

The back panel of the case also 
reflects Apple's attempt to simplify 
system installation. Connectors are 
labeled with icons that represent 
modem, printer, and other ports. Fre- 
quently used interface cables make 
use of easy-to-fasten connectors. For 
example, Apple has chosen to use 
standard DIN 5-pin connectors to 
fasten the serial cables to the Пс. 

Other external design features in- 
clude a new door design for the in- 
ternal disk drive (see photo 6), a 
miniphono headphone jack and 
volume-control knob that are re- 
cessed on the left side of the com- 
puter and two switches set just 
behind the keyboard that contro! 
40/80-column display and selection of 
a Sholes or Dvorak keyboard layout. 
The Dvorak option was available on 
the Пе, but it had to be accessed with 


jumpers and printed-circuit board 
trace cuts. The technical reference 
manual points out that you can 
change the key caps yourself, but it 
warns that if you break the switch 
stems you will void your warranty. 

The Пс keyboard itself is function- 
ally a duplicate of the Пе keyboard; 
it has 63 keys capable of generating 
the 128 ASCII (American National 
Standard Code for Information Inter- 
change) characters. The actual me- 
chanical design of the keyboard, 
however, is significantly different 
from keyboards on other Apple prod- 
ucts. The Пс keyboard is laid out in 
a flatter fashion, in part because the 
Пс is designed to be used tilted up at 
a slight angle while resting on the 
handle, which folds down to serve as 
a stand. Although the keyboard is 
physically the same size as that of the 
Ile, the keys themselves are based on 
a new low-cost key switch that Apple 
has developed. The switch is not "full 
travel" (1.е., the keys don’t depress 
deeply), but instead offers what 
Apple claims is improved tactile and 
auditory response. 

It seems that no new version of the 
Apple II would be complete without 
altering the placement of the Reset 
key. This time it is placed just above 
and to the rear of the keyboard on top Wie sede i.e": | 
of the system case. As with the Пе, tb aue Қ Ше Д a M 
there are two levels of Reset. Holding с > =ч) | M 
down the Control key and the Reset T (ТЕҢЕР, ona ТЕН A 
key will cause a warm-start pro- 
cedure with some programs. This 
leaves the resident program intact. 4 ed MI li 
Simultaneously holding down the | | ЧУ. £T itl Т ny | 
open-apple key (to the left of the | Jio ) 
space bar) with the Control and Reset 
keys forces a cold start, which has the 
same effect as turning the power off 
and back on again. 


Photo 3: Apple has announced that a full-screen (560- by 192-pixel) flat-panel LCD will be 
available for the Пс before the end of 1984. The flat-panel display will support all the Іс 
text and graphics modes and draw its power from the video expansion port. 
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Display Options 

Although the video output of the 
Пс is similar to that of the Пе, Apple 
has attempted to generalize the out- 
put options of the IIc as much as 
possible. The back panel offers two 
connectors: a standard RCA pin-plug 
jack for a video monitor and a 15-pin 
D-type connector for video expan- 
sion. The latter interface is designed Photo 4: The main circuit board of the Apple Пс, The IC count is now down to 21 (excluding 
to support a number of display op- RAM), including two serial ports, video circuitry, and a disk controller. By comparison, the 
tions, including RGB (red-green- [BM PCjr has more than 90 ICs. 
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Photo 5: The rear panel of the Пс. The panel consists of seven con- 
nectors and a main power switch. From left to right: a 9-pin D-type 
miniature connector for hand controls or a mouse; a 5-pin DIN 
(Deutsche Industrie Norm) connector for serial ГО (input/output) 
(port 2, normally for a modem); a 15-pin D-type connector for video 
expansion; an RCA pin-plug jack for a video monitor; a 19-pin D- 


type connector for linking a second disk drive; another 5-pin DIN 


connector for serial НО (port 1, normally for a printer or plotter); 
a special 7-pin DIN connector for 9-15-volt DC power input; and the 


main power switch. 


blue) displays, the forthcoming flat- 
panel display, and a variety of Euro- 
pean display standards. Ail 15 pins 
are used and signals include a video- 
tex signal from the GLU, a 1V sound 
signal to permit television speaker 
sound, a power source, à composite 
NTSC (National Television System 
Committee) video signal from the 
VID (video interface device) hybrid 
IC, a color-reference signal, and 
others. The intent is to let designers 
easily access all the hooks for both 
serial and composite data. 

The basic system unit comes with 
a standard RF modulator designed to 
connect to the video expansion port, 
and an optional 9-inch monitor is 
available. An RGB adapter still is 
necessary, and Apple plans to have 
one available in the future. 

Like the Пе, the Пс can produce 
both 40- and 80-column text displays. 
However, if you use an ordinary color 
ог black-and-white television set, 
80-column text will be too blurry to 
read. For a clear 80-column display, 
you must use a high-resolution video 
monitor with a bandwidth of 14 MHz 
Or greater, 

In addition to text-display modes, 
the IIc also has three graphics modes: 
low-resolution (40 horizontal by 48 
vertical), 16 color; high-resolution 
(280 horizontal by 192 vertical) 6 
color; and double-high-resolution 
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(560 horizontal by 192 vertical), 16 
color. 

The double-high-resolution mode 
is achieved by bit-mapping the lower- 
order 7 bits of the bytes in the two 
high-resolution graphics pages. 
These bytes in the two graphics 
pages are interleaved to provide 560 
dots per line. 

When the flat-panel LCD (liquid- 
crystal display) is available later this 
year, it will support all three graphics 
modes. 


Compatibility 

As it did during the transition from 
the II Plus to the Пе, Apple has made 
a significant effort to ensure software 
compatibility, Although it has 
switched to a half-height drive, 
Apple Ваз continued to employ the 
5'A-inch disk size for the II product 
line. The Пе also will continue to use 
140K-byte single-sided drives. 

In recent months, Apple has un- 
dertaken a major program of testing 
Apple П software on the Пс and in- 
forming software publishers if 
changes are needed to make their 
software compatible. Currently, 
Apple believes that the IIc is 90 to 95 
percent compatible with the Apple II. 

Compatibility problems, where 
they arise, may come from the ROM, 
the 65C02 microprocessor, unortho- 
dox protection schemes, or illegal 


Photo 6: View of the He's internal 5%-tnch disk drive. The drive 
was initially designed to face backward but in the final design faces 
the side of the case. The drive is heavily shielded and ventilated. 


memory addresses. For example, pro- 
grams that enter the monitor ROM at 
unpublished locations will not work. 
А more intriguing but apparently 
rare problem emerges from the fact 
that some programmers have dis- 
covered and used undocumented in- 
structions for the 6502 micropro- 
cessor. These instructions no longer 
exist in the 65С02. 


Software 

Apple has made the decision to en- 
dorse selected third-party software 
that has been specially designed for 
the Пс. Of the 21 products that Apple 
is introducing with the Пс, 17 are 
published by independent software 
publishers. The programs fall into the 
broad categories of education, enter- 
tainment, and productivity and come 
from such publishers as Microsoft, 
Software Publishing, The Learning 
Company, and Bréderbund Soft- 
ware. Apple itself is offering Apple- 
works, an integrated database-man- 
agement, word-processing, and 
spreadsheet program; Apple Logo 
(see photo 7), redesigned to take ad- 
vantage of the 128K bytes of RAM 
available in the IIc; Apple Education 
Classics; and the Apple Access II 
communication program. 

Apple's endorsement is not an ex- 
clusive one. More than 100 other 
companies also are developing their 


WITH THE PASSWORD" MODEM AND 
TELPAC" BEN FRANKLIN COULD HAVE 
PUBLISHED THE FRIDAY EVENING POST. 


PS 

The Password" modem and the cost will be half or less- the 
Telpac" software deliver text fast, proofreading zero! 

far, cheap, and letter-perfect. Fast? Password is USR's virtually 

Ten times faster than an expert typ- automatic modem: 300/1200 baud, 
ist (and four times faster than most auto dial/answer, auto mode/speed 
other modems). Far? Crosstown ог select, two-year warranty. $449.* 
crosscountry. Letter perfect? Multi- ^ Telpac, the USR friendly telecom- 
ple accuracy checks of your text are munications software package, 
just one editorial benefit. Cheap? $79. Write or call for complete 
Thousands of words by phone gemma" descriptions- both Telpac 
lines, for less than express mail. || $ and Password do far more 


= 


And if the text isto be typeset, анна than this! sith 
U.S. ROBOTICS INC. _ 529 iere. Ж 
1123 WEST WASHINGTON + CHICAGO, ILLINOIS 60607 "Password ВЕН, and USR Jogo are 
(312) 733-0497 | Tibetans ЕПС. Robotics Ine. 
Circle 389 on Inquiry card. |= Е" 
Iu тИ 


Photo 7: Part of the Apple Logo tutorial. Apple has limited the amount of printed documen- 


lation and increased the interactive on-line tutorials available with the Пс. The basic system 
comes with four disks of tutorials designed to offer 10 to 12 hours of instruction. 


software for the Пс. А software devel- 
opers toolkit and a technical refer- 
ence manual will be available to soft- 
ware publishers. 


Peripherals 

Several peripherals designed to 
work with the IIc represent signifi- 
cant technological advances. 

Apple has gone to the Japanese 
manufacturer Sharp for a full-screen 
flat-panel display that Apple hopes 
to have ready for introduction later 
this year Several Japanese LCD 
manufacturers now are on the verge 
of introducing 80-character by 24-line 
flat-panel displays. Significantly, 
most of them will have an aspect ratio 
of 640 by 200 (width to height), cor- 
responding to the IBM monochrome 
display. However, Apple has per- 
suaded Sharp to manufacture a dis- 
play for the IIc with an aspect ratio 
of 560 by 192. Apple currently has 
several working prototypes of the dis- 
play. Recently, BYTE was shown a 
demonstration of one of these pro- 
totypes. The display differs from a 
CRT (cathode-ray tube) in appear- 
ance because of the square shape of 
individual pixels. (Individual pixels 
on an Apple monitor are twice as 
high as they are wide.) This makes 
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characters on the display appear 
somewhat flattened;, however, char- 
acters in 80-column display mode ap- 
peared quite crisp, and the display 
also produced remarkable high- 
resolution graphics. 

The Scribe printer, which is being 
announced simultaneously with the 
lic, is an impressive plain-paper 
thermal-transfer printer with color 
capabilities, Although the final price 
of the Scribe has not been set, it is 
likely to be in the $300 range. Apple 
is taking some pains to separate the 
Scribe thermal-printing technology 
from other thermal-printing tech- 
niques that require specially sensi- 
tized or coated papers. By contrast, 
the Scribe will print on virtually any 
paper surface, ranging from Xerox 
copier paper to continuous form-feed 
paper. The Scribe also will print on 
projection transparencies. 

Although the Scribe is being an- 
nounced with the Пс, it is designed 
as a printer to function with the en- 
tire Apple product line, including the 
Macintosh and the Lisa. BYTE was 
shown printing samples of graphics 
screen dumps from the Macintosh 
that appeared to exceed the Image- 
writer in quality. The Scribe has two 
resolution modes and can operate at 


either 80 cps (characters per second) 
in draft mode or 50 cps in letter 
mode. 

Scribe technology is based on a 
proprietary print head that consists 
of 24 resistance elements that are ar- 
rayed in a vertical column. While 
printing, the head is pressed against 
a ribbon that consists of a polyester 
backing and a carbon-filled paraffin 
ink. The resistance elements are 
pulsed briefly, heating them and 
melting the ink to deposit it on paper. 

The design of the print head per- 
mits a resistance element to rise to a 
temperature above 300°F and then 
drop to below 95°F (below the melt- 
ing point of the wax in the ribbon) 
within the space of several hundred 
microseconds. The dot resolution of 
the Scribe can range as high as 160 
horizontal by 144 vertical dots per 
inch in letter mode. 

Color printing can be achieved by 
inserting a color ribbon that has dif- 
ferent colors laid out in serial bands; 
the Scribe skips intermediate colors 
when printing in a particular color. 

While the Scribe is a low-cost 
printer to purchase, the cost of print- 
ing will be high. Ribbon cost for an 
80,000-character black ribbon will be 
in the neighborhood of $5, and color 
ribons may cost as much as $8. 
Apple claims that the Scribe will be 
most compatible with "low duty 
cycle" applications such as those 
associated with students, homes, or 
executive workstations. 


Questions and Comments 

Now that we've seen what the 
Apple Пс has going for it, what does 
it lack? First, there are the obvious 
shortcomings, such as its inability to 
run CP/M software. This is not an in- 
substantial omission, since 780 cards 
are one of the most common addi- 
tions to the Apple II beyond 80- 
column cards, serial cards, and disk 
controllers. 

Second, Apple has chosen not to 
include a built-in modem. It seems 
reasonable to expect that a modem 
should be an integral part of any 
computer that is designed to be 
readily transportable. Apple's re- 
sponse is that it decided to leave the 
modem out for reasons of time, cost, 


When it comes to software 
development, the difference between 
a Sage IV computer and other micros 
is like day and night. 

With the Sage Computer it'll take 
you fewer days and nights to finish 
your program. 

Speed is the reason. Speed resulting 
from the fast MC&8000 microprocessor, 
fast architecture, fast operating 
systems. and blinding transfer rates. 

The fact is, even we are surprised by 
the amount of software that's developed 
on Sage Computers. 

So if you're a programmer, 
maybe you should  . 
spend some time 
learning how 
much time you 
Could save using a 
Sage IV. 


The Hottest Languages 
And Operating Systems. 

Programs in nearly all of the important 
languages can be written on the Sage 
computer. 

Included in the price is the p-SYSTEM 
operating system which supports Pascal, 
BASIC, and FORTRAN. 

Other operating systems are optional. 
For UNIX fans there's IDRIS, which 
runs up to twice as fast (even without 
a Sage computer]. IDRIS conforms to 
tusr /Group Standards Committee 
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standards and programs written under 
it are highly portable to other micros. 
CPIM advocates please note that 
Digital Research has developed CP/M- 
68K for Sage hardware, providing a 
truly complete software development 
environment. Versions of Pascal, 
BASIC, C-BASIC, C, and FORTRAN 
77, as well as a very fast APL, may 
be used under this operating systern. 
The Sage IV is also blindingly fast when 


running hyperFORTH with its extended 
programmer and user interfaces. 

Besides IDRIS, other Multi-User 
operating systems that run on the Sage 
Computer are PDOS, MBOS, and 
MIRAGE. 

Alot of excitement has 
been brewing in the Pascal 
World over Niklaus | 
Wirth’s new 
MODULA 2—and 
it’s available for Sage 
computers. So is ADA, 
for the record. 


Circla 342 on inquiry card. 


jIt’s Fast In Any Language. 


if you found your language here, 
you just found your computer. The 
l6-bit, 2-million operatiorvsec Sage IV 
micro with up to one MByte RAM and 
І8-МВуге internal hard disk. 

For more information and the name 
of your nearest SAGE dealer, cali us 
today. And be sure to ask about our 
new soft ware catalog describing over 
200 application programs for Sage 
computers. 

Sage Computer Corporate Office, 
4905 Energy Way, Reno, Nevada 
89502. Phone (702] 322-6868 
TWX: 910-395-607 3/SAGE КМО 


Eastern United States 
Sage Computer 

15 New England 

Executive Park 

Suite 120, Burlington. МА 

01803 [617] 229-6868 


© 1983 Sage Computer Technology ail rights 
reserved Sage & Sage IV are trademarks of 
Sage Computer Technology 
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Circle 211 on inquiry card. 


THE SMART WAY TO 
CONNECT YOUR 
EQUIPMENT. 


There's oniy one cable on the market 
that allows you to hook your com- 
puter to virtually any peripheral. It's 
the Smart Cable. Its on-board logic 
matches any R5-232 port to an- 
other. instantly. And automati- 
cally. No other cable can do К. 
So dont face the prob- 
lem of needing a new 
cable for every new con- 
nection. Buy the oniy 
cable you'll ever need to 
buy. The Smart Cable. 
Suggested retail $89.95. 


lQ TECHNOLOGIES, INC. 


11841 МЕ. First Street 
Bellevue, WA 98005 


Check Our Services 


We'll supply you with the best 
values, at the best prices, delivered 
when you need them. Everytime. 
PRESSURE SENSITIVE LABELS 
Price per Thousand 5-55 60-115 120+ 
Ja” x 15s" Single $2.99 $2.84 $2.56 
4A" x Tha" Single $5.55 $5.27 $4.74 
CARTRIDGE RIBBONS | 
Designed to fit the IBM PC Printers 
1-11 12-23 24+ 


МХ, FX-80 


$6.99 $6.29 $5.66 | 
MX, FX-100 $9.95 $8.96 $7.96 


Call or write for our free catalogue. 
Toll free: 1-800-343-7706. 

In Massachusetts: 617-963-7694. 
P.O. Box 103, Randolph, MA 02368 


Circle 76 on inquiry card. 


and space. However, since lap-size 
computers selling for as little as $700 
now include integral 300-bps 
modems, this may be the Пс'з most 
significant design flaw. 

Less obvious, perhaps, are prob- 
lems associated with the decision to 
maintain media compatibility be- 
tween the IIc and earlier versions of 
the Apple II. Certainly Apple is the 
only company that can get away with 
introducing a personal computer 
with just one 140K-byte single-sided 
drive. 

Even in its half-height form, it 
seems that the 5%4-inch disk standard 
is not an ideal one for a truly portable 
computer. The drive adds consider- 
ably to the weight and size of the 
computer and, in fact, the Apple de- 
sign team admitted that the internal 
drive created major headaches in 
terms of cooling the Пс. (The critical 
element in the cooling equation is the 
jacket of the 5%-inch disk.) 

The obvious alternative would have 
been to switch to the Sony 3%-inch 
disk drive used by the Macintosh. 
That drive is lighter and more com- 
pact and has more than twice the 
storage capacity in its single-sided 
version. The problem of transferring 
software from one medium to an- 
other doesn't seem insurmountable, 
particularly because Apple seems in- 
tent on marketing the Пс to first-time 
computer users. 

Also less clear is the question of 
open- versus closed-hardware archi- 


| tecture. It seems obvious that, in the 


case of the IIc, expandability had to 
be sacrificed to achieve a genuinely 
portable computer. Peter Quinn, the 
director of engineering for the IIc, in- 
sists that, while Apple's two most re- 
cently released products have been 
slotless, the company has not backed 
away from its commitment to the 
principle of open architectures: "I 
think that within this division we're 
still very sold on open architecture, 
open slots, and I think any of our 
new products will ultimately reflect 
this, once we evolve into a new archi- 
tecture,” he says. № 


John Markoff is a senior technical editor at BYTE. 
He can be contacted at 1000 Ehoell Court, Suite 225, 
Palo Alto, CA 94303, (415) 964-0624. 


[ = 


Never абир has anyone put so ана LN 
into something so small. — WY-50 gives 
ou big terminal] features without occupy- 
ing your entire work-space. This took FEATURES: 
— design. Design a lot of & 387 орта. brochure filled with everything 
n 


eople couldn't accomplish for the price. , you need to know. The WY-50. The full- 
But we did. 4 o өне featured terminal with the small price. 


In fact, the WY-50 introduces a new stan- • Soft-set up mode. 

dard for low-cost terminals. You get a е High resolution characters. 

compact, full-featured design that meets • Low-profile keyboard. WYS F Circle 409 on Inquiry card. 
the most advanced European ergonomic • Industry compatible. 

standards. 30% more viewing агеа {Пап  * Only $695.00. 1 1 Make the Wyse Decision. 


standard screens. And a price tag as small 
diss Mu P Б For more information оп the revolution- wysE TECHNOLOGY 3040 №. First St., San jose, 

y ary design, outstanding features and CA 95134, 408/946-3075, TLX 910-338-2251, Outside 
The WY-50 sells for only $695.00. expe good looks of the new WY-50, СА call toll-free, 800/421-1058, in So. CA 213/340-2013. 
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The Texas Instrument 
makes the best software 


Best-Seller List. 
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These best-sellers are among the most popular business software programs for 
microcomputers as reported in Inc. magazine, September, 1983. 


Professional Computer 
perform even better. 


See the difference TI can make with these 


best-sellers and hundreds more software packages. 


Word processing, data base 
management, advanced in- 
tegrated programs...the 

Texas Instruments Profes- 
sional Computer can help 
you meet virtually every 
business and professional 
need. But before you con- 
sider software alone, consider 
the hardware too. 


Our sharp, 8-color graphics give your displays 
even more visual impact. 

The better the hardware, 
the more you get 
from your software. 

The TI Professional Com- 
puter's outstanding monitor 
resolution and 8-color 
graphics make best- 
selling programs like 
Lotus 1-2-3™ sharper, 
easier to work with. 


You can put three times the 
graphic information on 
screen-in both color and 
monochrome-so you'll be 
able to take even greater ad- 
vantage of the best graphics 
programs. For best-selling 
word processing packages 
like WordStar,™ TTs 
comfortable, typewriter-style 
keyboard is a natural. Any- 
one familiar with a standard 
typewriter keyboard can 
start to work immediately, 
without re-learning key 
positions. 


ТІ offers all the 
software you need. 

So whatever your business 
needs, the TI Professional 
Computer runs 
the programs 
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you need now, and the ones 
youll want tomorrow. Thirty 
to forty programs each 
month are being developed 
by over 200 software 
manufacturers. You'll find 
them among hundreds of 
other software packages 
listed in the TI Software 
Journal. 

So get more from your 
software with the best hard- 
ware, the Texas Instruments 
Professional Computer. For 
more information, call 
1-800-527-3500. 
Or visit the 
dealer nearest you. 


TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 


1-2-3 is a trademark of Lotus Corporation. 
| — WétdStar is a trademark of MicroPro 
Internarional Corp. 

| Copyright © 1984 Texas Instruments 


2773-04 SW-RZ 


Inside the Model 100’s ROM 


Explore the built-in software in the TRS-80 Model 100 


The TRS-80 Model 100 is still a 
relatively new machine with not 
much software or information 
available for it yet, This probably will 
change, as it did for the original 
TRS-80 Model 1 and other early 
microcomputer systems. I hope to 
shorten the time it takes you to get 
information contained within the 
Model 100 by taking you on a walk 
through its ROM (read-only mem- 
ory) chips, stopping at addresses you 
may find useful in your own BASIC 
or machine-language programs. 1 
will show you the locations of the 
systems directory and your files and 
explain their formats. Finally, I will 
describe à program I wrote called 
DIR.CO. This program addresses a 
shortcoming of the Model 100 in that 
it shows the location and size of the 
files in the machine. DIR.CO will list 
each directory entry, even if the file 
has been erased, and give the start- 
ing address and length of each file. 
In some cases DIR.CO will provide 
even more information, such as the 
execution and entry addresses of a 
command file. 


The Directory 

The file directory starts at hexa- 
decimal location F962. Each directory 
entry is 11 bytes long. The first byte 
is a flag byte that describes the status 
of the file. The bits defined in the 
status byte are: 


7—tells that the file really exists 
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6—identifies the file as a text (.DO) 
file 

5— identifies the file as a command 
(.CO) file 

4—shows that the program is in 
ROM if this bit is on 

3—shows that the program is in- 
visible if this bit is on 

2—not used 

1—not used 

O—not used 


The status byte is followed by a 
2-byte starting address for the pro- 
gram and an 8-byte address contain- 
ing the filename. The directory starts 
with the system entries. These are 
what the user is accustomed to see- 
ing displayed in the main menu. The 
familiar system files are BASIC, 
TEXT, TELCOM, ADDRSS, and 
SCHEDL. Each of these files contains 
a status-flag byte of hexadecimal BO. 
The status-byte list, above, shows 
that this means the files are com- 
mand type and that they are resident 
in ROM. The next two directory en- 
tries refer to programs called 
SUZUKI and HAYASHI. Both these 
filenames are preceded by а zero. 
The status flags for SUZUKI and 
HAYASHI are hexadecimal 88 and 
C8, respectively. In each case the in- 
visible bit is on for these files. The 
user directory entries start at hexa- 
decimal address F9AF. 


About Erased Files 
An erased file has a status-flag byte 


of zero. All other files have the high- 
order bit of the status byte turned on. 
If you accidentally erase a file, you 
may be able to recover it. Start at the 
beginning of the user directory and 
move through it 11 bytes at a time un- 
til you come to the file you erased. 
Store a hexadecimal 80 in the first 
byte of the directory entry and the file 
will reappear. This, however, does 
not ensure that the file will be re- 
stored; to be recoverable it must have 
been the last file stored. The Model 
100 ROM routine not only changes 
the flag to 00 when a file is erased, 
but it also closes any holes in the file 
structure, For example, if three files 
exist, F1.DO, F2.DO, and F3.DO, and 
you erase F2.DO, file F3.DO will 
close the gap that F2.DO left. This 
càn be demonstrated with the 
DIR.CO program. Create several files 
and display their start and end ad- 
dresses, then erase one of the files 
and invoke the DIR.CO program 
again. Аз long as the program erased 
was not the last directory entry, you 
will notice that the file previously 
listed after the erased file will now 
begin at a new address. Because of 
this file movement you cannot be 
assured that a file can be restored 
after a KILL command has been 
entered. It is unfortunate that the 
authors of the Model 100 ROM rou- 
tines did not choose to simply mark 
a file as erased and then clean up any 
missing gaps at the next file save. Be 
careful if you attempt to recover a lost 
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of United States Expatriates. TM pau COMPATIBILITY. MICRO-T * is compatible with yaur IBM 
Levels | | 11, and IV have a depreciation module and automatically com- ГУТ," DEC Rainbow, " Radio Shack.” or any other personal coriputer 
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Internal 
BASIC Code 

Command (all hexadecimal) 
ABS E1 
ASC F9 
ATN ED 
BEEP B1 
CALL B9 
CDBL F4 
CINT F2 
CLEAR A? 
CLOAD AB 
CLOAD? (same as CLOAD) 
CLOAOM (same as CLOAD) 
CLOSE ЗА 
CLS BO 
COM AD 
CONT А4 
COS EA 
CSAVE AS 
CSAVEM (same as CSAVE) 
CSNG F3 
CSALIN CA 
DATA 83 
DATE AB 
DAY AC 
DEF A1 
DIM 85 
DSKI C8 
DSKO 98 
EDIT 93 
END 80 
EOF EF 
ERROR 94 
EXP E9 
FILES 9D 
FIX F5 
FOR 81 
FRE E2 
GOSUB BC 
GOTO 88 
HIMEM СС 
IF BA 
INKEYS C9 
INP ЕЗ 
INPUT B4 
INPUT# (same as INPUT) 
INT EO 
ІРІ. ВВ 
КЕҮ AF 
KILL BD 
LCOPY B3 
LEN F6 


Table 1: The BASIC command entry poinis and internal codes. For an explanation of the abbreviations, see September 1983 BYTE, 


page 154. 


file—if the files have been shifted 
after the erase command the results 
may be unpredictable. 


File Formats 

Three types of files can exist on the 
Model 100: BASIC files (.BA), com- 
mand files (.CO), and document files 
(.DO). A BASIC file starts at the ad- 
dress specified in the directory and 
continues through memory until 
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ROM 


Entry Address BASIC 
(all hexadecimal} Command 

a3F2 LET 
oF LINE 
2F71 LIST 
4229 LLIST 
АОҒА LOAD 
35БА LOG 
3501 LPOS 
40F9 LPRINT 
2377 MAX 
2456 MENU 
24A7 MERGE 
4Е28 MOTOR 
4231 NAME 
1A9E NEW 
40DA NEXT 
2EEF ON 
2280 OPEN 
22DD OUT 
352A PEEK 
1090 POKE 
099E POS 
1924 POWER 
1855 PRESET 
0872 PRINT 
4788 PSET 
5073 READ 
5071 REM 
5E51 RESTORE 
409F RESUME 
1889 RND 
OBOF RUN 
30A4 SAVE 
1F3A SAVEM 
3645 SCREEN 
0726 SGN 
2B4C SIN 
091Е SOUND 
0936 SPACE 
1DBS SQR 
QB1A STOP 
4BEA STR 
1100 STRING 
ОСАЗ TAB( 
ocs9 TAN 
3654 TIME 
1A78 USING 
1BB8 VAL 
1Ғ91 VARPTR 
1ЕБЕ WIDTH 
2943 


three zeros are encountered, A docu- 
ment file also starts at the address 
specified in the directory, but it con- 
tinues until a Control-Z hexadecimal 
1A is encountered. А command file 
is a little more complicated because 
it must provide such information as 
the start address and the length of 
the program. At the address specified 
in the directory, you will find where 
the command file is stored. This 15 


Internal ROM 
Code Entry Address 
(all hexadecimal) (all hexadecimal) 
8? D9C3 
92 0C45 
AS 1140 
A? 113B 
9B 4070 
ЕВ ЗЕСЕ 
E4 1008 
А0 OB4E 
B? 1098 
ВА 5797 
9C 4071 
B6 1DEC 
BC 2037 
BF 20FE 
B2 4174 
97 0А2Е 
99 4CCB 
96 110С 
ЕЕ 1284 
А2 1288 
Ев 10СЕ 
BB 1419 
B5 1C66 
A3 0B56 
B4 1C57 
85 DCD9 
8E 08AO 
8B 407F 
95 САВО 
E7 713E 
89 090Е 
9E 4DCF 
(same as SAVE) 22CC 
E 1E22 
DF 3407 
EB 2-09 
Вг 1065 
FB 298E 
Еб 305A 
aF 409A 
Е7 273A 
C6 296D 
CO 0С01 
ЕС 2F58 
AA 1904 
Ce 4991 
F8 2А07 
C3 OF7E 
90 10C3 


not where it is executed. The pro- 
gram, when invoked from the main 
menu, will be moved to its execution 
address and control will then be 
passed to it. The first two bytes of the 
file contain the start address, or the 
address where the file will be moved 
to in memory. The next two bytes 
contain the length of the program. 
This is the program proper and does 
not include the start-address bytes, 


INDUSTRIAL GRADE 
IEEE-696/S-100 BOARDS 


Dual Systems designs and manufactures a variety 
of IEEE-696/S-100 boards for 16-bil microprocessor 
systems running under UNIX and other operating 
systems. These boards bring high perlormance and 
three years of field-proven experience to your 
computing environment. 

Each board is rigorously tested and burned-in for 
168 grueling hours. Kf il can't bear the heat, it won't 
bear cur name. 


High Performance System Boards 
Model WDC-SMD The WDC-SMD Hard Disk 
Controller* is specially designed for high throughput in 
large, heavily-loaded multi-usar UNIX systems. All 
sectors on a track are transferred essentially within a 
single disk rotation regardless of where tha head first 
settles or the order in which sectors are encountered. 

The controller offers 16-bit throttlad DMA data 
transfers and disk transfers up to 10 МЫѕес, Also 
features dual- ported, full-track, look ahead cache, and 
on-board microprocessor. Interfaces wilh one or two 
SMD drives. $2195. 


Model $104-ОМА The most advanced, intelligent, 
4-porl serial 0 board available for the IEEE-696/ 
S-100 bus, this module features 256 bytes of FIFO 
buffer for input characters and provides OMA transfers 
for output. A built-in 8085А коже greatly 
reduces сует overhead. $695, 
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Circie 143 on Inquiry card. 


Mode! DMEM Features 256К bytes of memory and 
either 8 or 16-65 data paths. 24-INt addressing, and 
parity checking on each byte. DMEM has по 5-100 
май states. $1395. 


Modal EPROM Capable ol either B or 16-bit data 
transfers, this 32/84Қ EPROM offers the versatility of 
running with 68000, 2.8000, 8086, 16000, and 
other 16-bit processors. ЇЇ accepts industry- standard 
2732 and 2716 EPROMs. 64K RAMS be mixed 
сЕ EPROMs for use as а RAM/EPROM board. 


Model CPU-68000M High-partormance CPU board 
with 16-bit data pe. 10 MHz CPU operation, and 
МС68451 MMU for 


Model CPU-48000 Similar іо 68000M, but features 
BK bytes of on-board ROM with Motorola's MacsBug 
e" instead of tha Memory Managament Unit. 


Models M/BD-15 & 20 Back Planes These premium 
quality motherboards feature tour-layer construction 
with two internal ground planes, and Schottky- diode 
termination, They provide high-speed operation with 
true transmission line characteristics and minimum 
noise. M/BD-15: $495, M/BD-20: $545. 


Model СМЕМ This non- volatiia CMOS memory board 
provides easy-to-use 8 or 16-bit data paths and 32K 
bytes of memory with dynamically movable 
wrile/protect window. On-board lithium battery holds 
data for 3-10 years with power off, $725. 
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multi-tasking applications. $1195. 


Data Acquisition and Control Boards 


Modal CLK- 24C Clock-calendar features a LS! CMOS 
chip and on-board, long-life lithium battery. $325. 


Model AIM-12 A highly reliable A-to-D converter with 
J5msec. maximum conversion time, 12-bit resolution 
and accuracy, and 32 channels single-anded/16 
channats diflerantial. $725. 


Model AOM-12 This D-to-A converter otters 1/0- 
mapped pori address, 12-bit + '/s L.S.B. accuracy 
(0-70°С), and voltage outputs of 0 to 10 volts, +5 
vols, and + 10 volts. $675, 


Model VIC 4-20 Converis voltage outputs from 
АОМ-12 into four separate 4-20MA current outputs. 
Module also provides overvoltage protection on all 
current output, ps transiant protection рег ISA 
standards. $600. 

For more intormation, call (415) 549-3854. 
Dual Systems Согр., 2530 San Pablo Avenue, 
Berkaley, СА 94702 


THERE'S ONLY ONE 
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Circle 59 on inquiry card. 


New dimensions in Bible study. 


THE WORD 
processor 

the complete KJV Bible on 
disks $199.95 * 


TOPICS 


an index to over 200 Scripture 


subjects $49,095 * 


* plus $3 postage/handling | 
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I | Ш || | [mh IBM^ COMPATIBLE 
М р ч 


| inj $2295 was. 
и A Nation Wida Service 


Maxin aM P РО/ХТ Compatible System * Multi-Layered Board (Made in USA, 
1 way еле DS • 128K RAM Expandable to 256K • 96 Key detachable keyboard 
. ро Sim „Drives o Drive Controller • Color Graphics Card « 
| N onitor ® 2 Serial Ports • Printer Port е Operates under MS-DOS 
, 2.11, 31, CF Er p-System • Runs LOTUS 1-2-3, re ыы 
t and ds more | FOR DEALERS IN YOUR LOCAL A 


IER SUPPLY 


FOR IBM F PC | HARD DISK SYSTEM | 
65 W specu seo 100 IW ue se 130 W 22420 


NU ; HN ^" 
'QUANTITY DISCO UNTS FOR OEM AND DEALERS 
714-630-6361 9 650-6368 ө TELEX: 783197 


2732 E. MIRALOMA AVE. 9 ANAHEIM, СА. 98808 
ІВМ ia а trademark of IBM Corporation. Qunix ін а trademark of Quantum Software. 
М8 DOS is а trademark of Microsoft Corporation. ОРЫ is Digital Research's trademark. 
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length bytes, or the entry bytes in its 
calculated length. The two bytes fol- 
lowing the length contain the entry 
address of the program. This is 
where the program will start ex- 
ecuting from, once control is passed 
to it. The entry address is not neces- 
sarily the same as the start address, 
but they can be the same if the pro- 
gram is to start at the first byte 
specified in the start address. 


ROM Routines 

By understanding parts of the 
Model 100 ROM routines you will be 
able to shorten your programs and 
use the 32K bytes of ROM space that 
would normally be useless to your 
program. For example, there is no 
point in writing the code to clear the 
screen or home the cursor if these 
routines already exist in the machine. 
Because the Model 100 clears the 
screen when it leaves the menu, you 
should be able to use this function, 
as well as other routines (providing 
you can find them in ROM) and 
understand what each routine re- 
quires. To prove this capability, enter 
the BASIC command CALL 16945. 
This is the entry point for the BASIC 
CLS command. After you enter this 
command your screen will be blank. 
Table 1 gives a list of BASIC com- 
mand entry points, as well as their in- 
ternal representation. 

Many other useful ROM routines 
are available in the Model 100. Table 
2 is a list and description of addresses 
I discovered in the ROMs using a dis- 
assembler on an IBM 4341. You can 
easily incorporate these routines in- 
to your machine-language programs. 


The DIR.CO Program 

The DIR.CO program in listing 1 is 
an extended version of the BASIC 
FILES command, but it provides 
much more information than just the 
names of the current files. If a direc- 
tory entry exists for an erased file, its 
name will also appear in the list of 
files, with the comment *ERASED* 
beside it. Each file appears by itself 
on the screen. Pertinent information 
also appears with the filename. You 
move through the system files by 
pressing the Enter key, at which point 
the screen is cleared and the next file 
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KNOWLEDGE SYSTEMS INC. 


nformation Processing Components, Selected for Performance and Value. 


REE sHIPPING — NO EXTRA CHARGE FOR MASTER CARD AND VISA 


tEPAID PRICES INCLUDE SHIPPING AND INSURANCE, UPS Ground Continental USA only 


MONITORS 


Amdek 
)A 
к; 
JA 
Dynax 
' Green 
* Amber 
Taxan 
B ti 
‚В 420 
PGS 
$ HX12 
(X 12 
Sony 
1211HG-Profeel, the best 
USI 
2 12* Green 
312" Amber 
Sanyo 
2 Hi/Res 
NEC 
1201 
1205A 
1410 


Hayes 
9 
OB 
тотодет Не W/T 


US Robotics 
sword 


todial 212A 


Novation 
їез$ 1,2,3 
же Cat li 


Prometheus Products 
modem 1200 
Jptons Processor 
Aemory 
«рһапитегіс Display 
тосот Soítware-Apple, ІВМ 

Rixon 

12A 
2А 


Ast Research 
ack 
mbo Plus 
ga Plus 
K Ram Set 


Micro Graphics 
B, Monichrome, Printer 
Plantronics 
lor Plus 
Hercules Computer 
rcules Graphics Card 
Amdek 


al 


Koala 
ala Graphic Tablet 


385 
78 


$30 per 16K up to 64K 


78 
78 


415 
415 


225 
225 
225 

55 


398 


375 


350 


477 


Call 


C. Itoh 
Prowriter 8510P 120 cps 353 
Prowriter 85105P 180 cps 495 


Prowriter 8510SPC 180 cps color 589 
Prowriter 1550P 120 cps 581 
Prowriter 15505Р 180 cps Call 
Prowriter 1550SPC 180 cps calor Call 
New CX4800 plotter 610 
New A10 18 cps Daisy Wheel 549 
Starwriter F10 40 cps Daisy Wheel 997 
Printmaster F10 55 cps Daisy Wheel 1323 
We Know How to Make 
Your Prowriter (ВМ Compatible 


Okidata 
92p 160 cps 427 
93p 160 cps 705 
IBM Printer Rom 45 
2350 350 cps 2000 
2410 2380 
Star Micronics 
Gemini 10X 120 cps 285 
Gemini 15X 120 cps 423 
Delta 10 160 cps 448 
Delta 15 160 cps 633 
NEC 
3550 40 cps 1767 
7710 55 cps 1963 
Brother 
HRI 16 cps 569 
HR25 23 ср» 765 
HR35 34 cps Call 
Dynax 
DX15 14 cps 453 
Keyboard 149 
IDS 
Prism 132 color 1535 
Prism 80 color 1419 
Transtar 
315 color 450 
Silver Reed 
550 595 
500 431 
Juki 
6100 1B cps 487 
Teletex 
1014 12 cps 455 
Mansman Tally 
Spirit B0 cps 315 
160 160 cps 641 
For IBM 
Tandon TM100-2 238 
Teac 55B A Height 199 
Panasonic/Shugart М Height 194 
CDC 220 
For Apple 
Super 5 М. Height 203 
Quentin Ap 100-Y 242 
Quentin Ap 105-Y М Height 213 
Quentin Controller 48 
Rana 1 255 
Rana 1 with Controller 325 
"Ut Call 


HAVE IT YOUR WAY 


18 Slot Chassis 
125 Watt Power 
and 
IBM Compatible CPU 


ІШІШГІ 


IMP SYSTEM — $1,300 


The S-100 Concept for IBM Compatible Systems 


= 


à 


You want a computer. You like the flexibility and options 
of the IBM PC. EXCEPT there are some things that you want 


your way. YOU: 


list Our 
TIME SPECTRUM 395 Call 
APSTEK 369 Call 
CRAMBO 359 Call 
BIG BLUE 600 Call 
EASIBOARD + 15 functions 350 
Maynard Sandstar 230 
РС CT 80186 8MHz 1195 Call 
Scion 1595 
Halo-Intignt High Res Graphics 150 
PROTIUM 1195 
Keytronics Keyboard QWERTY 169 
Keytronics Keyboard DVORAK 169 
Keytronics Keyboard 5151 255 


Lotus 1-2-3 users, you need this keyboard 


Franklin OMS 1200 1709 
Columbia 1600-1 2750 
TAVA PC 7900 
Eagle | 1650 
Eagle |! 2050 
Eagle 111 2270 
Eagle IV 3500 
Eagle PC-2 2730 
Eagle 1620 3400 
Eagle 1630 5270 
Eagle 1640 6400 
TERMINALS 
Televideo 
914 563 
925 717 
950 914 
Wyse 
50 569 
Teletex 
3000 460 


Don’t like the funny keyboard. 
Want % height drives so you can add a hard disk later. 
Want a powerful supply that is adequate for disk expansion. 
Want more than three additional slots. 
Want а faster or different CPU. 

Want higher resolution graphics. 
Want Dvorak or other keyboard layout. 


SOFTWARE 


Ashton Tate 
dBase 11 
Friday 

Software Arts 
TK Solver 
Solver Pac 


Seasoned Systems 


Sure Stroke Ovorak Tutor 


Sorcim 
Super Calc II 


Micro Pro 

Wordstar 

Mail Merge 

Spellstar 

Pro Pack 

MBSI 

Realworld С! 

Realworld AR 


ATI 
For Most Software Programs 
Hayes 
Smart Com 


Micro Stuff 
Crosstalk 


Micro Rim 
RBase 


Sierra Data Sciences 


58С-100 Master 
$8С-100$ Slave 
CPM 

Turbo Dos Multi-user 


110 


12СВ — Get a Character from Keyboard | | : | 
This routine wil! wait for a character trom the keyboard and return К in the A register. The carry flag will be sat if it ls a special character 


13DB — Check Keyboard | | 
This routine S see if any characters are pending from the keyboard, The zero flag is set if no character 15 found. The zero flag is reset 


if there are keys walling. 


1470 — Print a Character | m 
The character in the A register will be printed when this routine is called. 


1448 — Turn On Cassetie 
This routine will turn on the cassette motor. 


14АА — Turn Off Cassette 
This routine will turn off the cassette motor 


1480 — Get a Character fram the Cassette | 
A character is read from the cassette and returned in the A registec Upon entry to this routine, the C register must contain the current checksum. 
Upon exit, the C register will contain the updated checksum. 


14C1 — Write a Character to the Cassette | | | 
This routine is similar to the cassette-read routine. The character to be writlen to the cassette must be in the А register, and the checksum must 
be in the C register. Upon return, the C register will contain the updated checksum. 


190F — Get Time 
Upon entry, the HL register pair must point to an B-byte data area that will receive the system time, The format of the time returned 15 HH:MM:SS. 


192F — Get Date 
Upon entry, the HL register pair must contain the address of an 8-byte data area to receive ihe system date. The format of the dete returned 
is MM/DD/YY. 


1962 — Get Day 
А call to this routine will return а 3-byle representation of the day of the week. Upon entry, the HL register pair must contain the address of 
the 3-byte area to receive the day. 


1BEO — Display Printable Characters 
This routine displays the characters pointed to by the HL register pair, for the length cantained in the B register. Only printable characters are 
displayed. 11 the value is greater than 7F or less than 20, then a blank is displayed in place of the character. 


1Е5Е — Print LCD [liquid-crystal display] Screen 
This routina will print the contenls of the screen on the printer. This is the same entry point for Ihe BASIC LCOPY command. 


1FBE — Erase a .DO File 
А call то this address will resull in erasing a text file from the system. The HL register must contain the address of the files diractory entry. Тһе 
DE register pair must point to the start сі the file. The start of Ше can be obtained from a call to SAES, 


220F — Save a .DO File 
This routine will oreate a directory entry for a text file. The filename must have previously been stored іп НАМ (random-access read/write memory) 
at location FC93. 


2542 — Move from Address in HL to Address in DE 
The data pointed to in the HL. register 15 moved to Ihe address specified in Іле DE register, for a length contained in the В register. This із а 
forward movement of data because HL and DE are both incremented. 


27B1 — Display a String | 
This routine will display, on the LCD screen, the characters pointed to in the HL register The display of characters is terminated when а zero 
is discovered in the string. 


290С — Move from Address in BC to Address in DE 


The data pointed to in the BC register is moved to the address specified in the DE register, for a length contained іл the L register. This is а 
forward movement of data. 


2EE6 — Move from Address In HL to Address in DE 
The data pointed to in the НЫ register is moved to the address specified in the DE register, for a langth contained in the C register. This is а 
backward movement of data because the HL and DE registers are decremented before each character moved, 


3469 — Move fram Address in DE to Address in HL 
Tha data pointed to in the DE register is moved to the address specified in the HL register, for a length contained in the B register, This ів a 
forward movement of dala. 


3472 — Move from Address in DE to Address in HL 
Same as the call to address 3469 except that this is a backward movement of data. 


3904 — Convert and Display 


The hexadecimal value in the HL register pair will be converted to a decimal number and will then be displayed at the current cursor position, 
(See the DIR.CO program listing for an example.) 


Table 2: The ROM routines. (All numerical values are in hexadecimal notation.) 


Table 2 continued on page 296 
294 BYTE May 1984 


THE BEST THING NEXT TO 
AN IBM PC IS A SPINWRITER. 


“ы 


Put a Spinwriter? next to your IBM® PC, or XT, 
nd get the best letter-quality printing available 
anywhere. Spinwriter is totally IBM plug-compatible 
and works with every piece of IBM PC software. It 
also works with all popular third party applications 
9ackages. 

Depending on your needs, you can choose 
yetween our popular 350 wom model 3550, or our 
new 200 wpm model 2050. 

Both give you world famous Spinwriter printing 
quality and reliability. And both were made for the 
IBM. That's why 55% of the letter-quality printers 
used with IBM PC's are Spinwriters.* 


Spinwriter gives you over 60 different type styles. 


Each with up to 128 characters. 


‘PC WORLD Magazine, July 1983 
3pinwriter is a registered trademark of NEC Corp. IBM is a registered 
rademark of International Business Machines Corp. 


Circle 291 on inquiry card. 


And there's a forms handling 
option for every paper and forms 
handling need. Which means no 
matter what form your business takes, 
Spinwriter can handle it. 
So, if you want to get the most out of 
your IBM, get a Spinwriter. For more information, 
just call 1-800-343-4419; in Massachusetts call 
(617) 264-8635. 

Also available at: Entre, 1-800-HI ENTRE, 
Computerland stores (in California) 1-800-321-1101; 
(outside California) 1-800-423-3008, Sears 1-800-228-2200 
and IBM Product Centers. 

Find out why most IBM PC users are saying, 

"NEC and me." 


State Zip 


| NEC Information Systems, Inc. 
1414 Massachusetts Avenue 
| Boxborough, МА 01719 ' 
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40F1 — Check HL for Character | | | | 
The byte at the address pointed to by the HL register is checked to see if It is а valid uppercase letter. If it ia nol valid then the carry flag is set 


40F2 — Check А for Character | | 
This is similar to the call to address 40F1, except that the A register is checked for a valid uppercase letter A-Z. 


4222 — Display CR LF | | 
Calling this address results in a carriage return and a line feed being displayed on the screen. The А register is destroyed. 


4229 — Beep 
This routine gives а зной Беер on the speaker. The А register is destroyed. 


422D — Home Cursor | | 
This routine does the same as the сай to address 5D6A, except that the HL register is not touched. This probably is a better choice. 


4231 — Clear Screen 
This routine is also the same as the BASIC command CLS. The A register is destroyed. 


4235 — Protect the Bottom Line | 
After calling this routine you are unable to write into line eight. The system uses this to protect the function-key displays. 


4234 — Unprotect the Bottom Line 
This routine undoes a call to address 4235. 


423F — Scroll Lock 
After a call to this routine the screen will be locked, А line feed cannot cause the top line to disappear or a fresh line to appear on the bottom. 


4244 — Scroll Unlock 
This routine reverses the effect of a call to 423F, allowing a line-feed character lo move lines ot data, off the top of the screen. 


4249 — Turn Cursor On 
This routine causes the familiar block cursor to appear at the current cursor position. 


424E — Turn Cursor Off 
This routine will cause the block cursor to disappear. 


4253 — Erase Line 
This routine will erase the entire contents of the current screen line. 


425B — Insert Line 
This routine will insert a blank line on tha screen below the current cursor position. 


4250 — Erase to End of Line 
This routine will clear the current line starting from the cursor position. 


4269 — Reverse Video 
After a call to this routine, characters typed on the screen will appear white with black backgrounds, 


426E — Normal Video 
This routine restores normal black characters on a white background. 


4270 — Send Escape Code 
Upon entry, the A register contains the escape code. 


427C — Move Cursor to (row, col) 
This routine can be used to position the cursor anywhere on the screen, Upan antry, tha HL register points Io the destination of the cursor 


H = ROW 
L «COLUMN 


The A register is destroyed. 


428A — Erase Function Display 
This routine will remove Ihe functior-key display from the botiom of tha screen. 


42A5 — Set (and display) Function Keys 
This routine will set the function keys according to the table pointed to by the HL register and display Мет. This routine is the same as a call 
Ic address 5А7С to set the keys, followed by а call to address 42АВ to display the setting. 


42A8 — Display Function Keys 
As stated in the routine above, this routine wil! display the settings. 


4644 — Get a Line from Keyboard 
This routine will get a line of input from the keyboard and exit back to the calling routine when the Enter key ів pressed. The data can be found 
in Ihe keyboard input buffer, located at address F685. 


4B44 — Dispiay a Character 
The character in the А register is displayed on the LCD screen. 


Table 2 continued on page 298 
296 ВҮТЕ May 1984 


“Му IBM PC XT writes monthly billings and / 
statements to Maxwell & Sons' 1,893 ни 

customers, and tells me | 
aor ИМО owes what.” | {2 


information, you 
can't afford to 
re-enter every file 
when your hard disk 
fails. And no hard 
disk is fail-safe. 


LEE 


NT 


кеңе 


ЕП M E v 


| | 
| 


"My Sysgen Image backs up the whole 
lot in less than five minutes. 
10 megabytes оп a single cassette... 


The Sysgen Image 
backs up the bad 
disk in your IBM 
PC XT. So you can 
protect your files in 
minutes— instead of 
spending hours 
re-entering them. 


"For Just $995. 
That’ cheap i insurance. 
It lets me sleep at nig 


The Sysgen Image 
for just $9 5. It’s 

the most affordable 
insurance you can 
buy for your two 
most important 
assets: Your 
information. And 
your time. 


Sysgen. Because а hard disk without tape 
just doesn't make sense. 


Sysgen products for the IBM* PC, PC XT, and other tape back-up for the IBM PC XT. 
personal computers: Economical, l0- and 20-Megabyte Go to your local computer dealer. Ask for à 
hard disk systems with tape back-up. Or 10-Megabyte demonstration of Sysgen back-up systems. And find out 


€ to make sense of your storape. 
3 Warm Springs Blvd., Fremont, CA 94539 


E LT (415) "49 6770 [elex 4990843 


"вм pm — —129 205 MT isa 


ademark of laraw Марте Corporation 


onsi Business Sys&pen [mege и 5 trademark of бурса, incomponsed. 
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4855 — Print a Character (expand tabs) | 
This routine will print the character that is in the A register, unless it happens to be a tab character, In which case the tab js expanded out мо spaces. 


52BB — Drop Phone Line 
This routine will terminate the phone connection. 


5200 — Connect Phone Line 


5320 — Dial в Number 
This routine will dial the specified phone number pointed to by the HL register, 


5791 — Display Message on New Line | | | | 
This routine will display a message pointed to by the HL register. The message must be terminated with a zero. If the cursor is not at the begin- 
ning of the line then a carriage return is done before the message is displayed. 


5797 — Maln Menu 
This is the address of the mainmenu routine. 


5970 — List Files 
This routina is called from the main menu to display the files on the LCD screen, 


58AD — Display Filename 

This routine is called to build a filename. The DE registers must point lo a string of characters containing the filename. Тһе HL registers must 
contain the address of a work area large enough to contain the filename, file type, the period separator, and a trailing zero. After the call the 
НІ. register no longer points to the start of the string so It is advised to PUSH the HL register before the сай, and then POP the register before 
calling off to the routine to display the filename. For an example, see the routine called PUTFN in the DIR.CO program listing, 


5A58 — Display String of Characters 
Upon entry to this routine, the HL register must contain the address of a string of characters to be displayed on the screen. The string must 
be terminated with a 00. The A register is destroyed and HL points to the end of the string, 


БА79 — Clear Function Keys 
This routine claars the function-kay table. 


SA7C — Copy Function Keys 
Тһе HL register must contain the address of the function lable that will be copied into the system function-key settings. 


5A9E — Display the Function Table 


БАА9 — Find a Directory Entry 
The DE register pair must point to the address of tha Не you wish to search for. A zero must terminate the пате. Upon exit, the HL ragister 
contains the start address of the file. Н the file is not found, the zero бас will be set. 


БАЕЗ — Get Start of File 
Upon antry, the HL register must contain the address of the directory entry, Upon exit, the HL register will contain the start address of tha file, 


5D6A — Home Cursor 
This routine will move the cursor to upper left corner of the screen. Registers A and HL are destroyed. (Also see address 4220.) 


5F2F — Wait for Space Bar 
This routine waits unti! tha space bar is pressed, then returns. 


6CD6 — Cold Start Address 
ВСЕЙ — Warm Start Address 


6D3F — Print a Character 
The character in the А register will be sent to the pnnter, The carry flag will be set it tha print operation is canceled by break. 


6D6D — Return Number of Characters on AS-232C 


This routine will return the number of characters pending an the RS-232C queue The results are returned in the A register H there are no characters 
pending, the zero flag will be вы. 


607Е — Get Character тот RS-232C 
Upon return, the A register will contain a character from the А$-232С queue The zero flag will be sat if all is OK. The carry flag will be set 
if tha Break key was pressed. 


6Е0В — Send ХОМ 
This routine will sand an ХОМ character (Control-Q) across tha communication line. This character resets tha XOFF code to stop the flow of data. 


БЕЛЕ — Send ХОРЕ 
This routine will transmit ап ХОРЕ character (Control-S) across the communication line. This code is used to stop the flow of data to the Model 
100. Data flow will resume only when you send an ХОМ. 


6E32 — Send Character to RS-232C 
The character in the A register is sent to the А$-232С. 
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WAITING FOR 
SOFTWARE INTEGRATION? 


Vendor X's word processing software looks great, but Vendor 
Y's spreadsheet program is number one, and Vendor Z has the 
communications package you really need. Wouldn't it be great 
if they were integrated? 


With АРХ Core™ your personal computer gains the power to 
drive several different programs—from Vendors X, Y, and Z— 
at the same time. Coordinate them through overlapping win- 
dows that you define, and optimize keystrokes to save effort. 
АРХ Core™ even lets you "cut and paste" data among the dif- 
ferent programs automatically. 


Let АРХ Core™ integrate your choice of software. Our demo 
package can show you how. 


Dealer inquiries invited. 


АРХ Core™ Technical Specificalions: 


Formal: Software оп 5*4" diskette with 
User Manual. 


Minimum IBM PC with DOS, 30K RAM 

Hardware plus memory required for 

Required: resident application software, 
1 Diskette Drive, and either 
monochrome or color display. 
(Call for availability on other 
hardware.) 


Commands: Switch Task, Window, 


Transcribe, and Keysave. Application 600 Broadway 


Standard Concurrent processing Executive Suite 4C 

Features: selectabie per task, with Corporation New York, NY 10012 
automatic file and device (212) 226:6347 
allocation. 


Qty. 1 Price: 9195 
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6E75 — Set RS-232C bps [bits per second] 
The H register contains Ihe code trom 1 to 9. 


1 = 75 bps 

2 = 110 bps 
3 = 300 bps 
4 = 600 bps 
5 x 1200 bps 
6 = 2400 bps 
7 = 4800 bps 
& = 9600 bps 
9 = 19200 bps 


6EA6 — initialize RS-232C or Modem 

This routine will initialize the RS-232C port or the modem, depending on the setting of the carry fiag. If it is set then the RS-232C is initialized, 
I itis reset the modem is initialized. Тһе Н register setting is the same as the address 6E75 call (see above). The L register contains the settings 
for the remaining UART parameters. Bit О of the L register specifies the number of stop bits. (f this bit is off then one stop bit is set H the ba 
is on then two stop bits are set. Bits 1 and 2 are used to specify the parity setting. A 00 means no parity. A setting of 01 means even parity. 
A setting of 10 means odd parity. Bits 3 and 4 are used to specify the word length. А 00 means a 6-bit word length. A 01 means a 7-01 word 
length. А 10 means ап §-bit word length. 


6ECB — Deactivate the AS-232C Port 


GEEF — Chock for Carrier 


This rouline will return a OO in the A register, as well as the zero flag being set, if the carrier is detected If there 13 no carrier the А register will 
contain an FF and the zero flag will бе reset. 


6F46 — Write Header to Cassette 
Writes the header and sync byte to the cassette. 


6F5B — Write to Cassette 


This routine writes the character contained in the А register to the cassette This routine diffars from the cassetie-write routine at address 14C1 
in that it does not pertorm a checksum. 


6285 — Read Header from Cassette 
Reads the header and sync byte from the cassette. 


7024 — Read from Cassette 
This routine reads a character from the cassette No checksum is performed. The character is returned in the D register. 


7242 — Scan Keyboard 

This routine checks the keyboard for a character and returns with the status set. The А register contains the character, if one was found. The 
zero flag will be set if no character was found. The carry flag will also be set if the character found is not a normal character, for example, a 
function key. In the case of a special key being pressed, the A register will contain the following HEX code to represent the key pressed: 


0 = function key 1 
1 = function key 2 
2 = lunction key 3 
3 = function key 4 
4 = function key 5 
function key 6 
function key 7 
function key 8 
(әре! key 
Print key 
Shift-Print key 
Paste key 


myuo-oOtu 
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7270 — Check lor Character or Break 
The zero flag will be set if no characters are waiting. The carry flag will be set if Break has been pressed. 


7283 — Check Юг Break or Pause 
Tha carry flag is set if Break or Pause has been pressed. 


7205 — Play Tone on Speaker 
This routine will sound a tone on the speaker The DE register must contain the frequency, while the B register must contain the duration, 


744C — Turn LCD Pixel On 


This routine will turn on a screen pixel at the location specified in the DE register pair. Register D must contain the X coordinate, and register 
E must contain the Y coordinate. 


744D — Turn LCD Pixel ОН 
Similar requirements to the call at address 744C except the pixel will be turned aff. 


TEAC — Display Memory Free 


This routine calculates the amount of free memory and displays It on the screen, along with the message "BYTES FREE," This familiar message 
appears in the main menu and at the startup of BASIC. 
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Listing 1: The DIR.CO directory program. 


8086 MACRO ASSEMBLER, VER 2.0 ERRORS е 0 PAGE 1 


= 
Е 
x 
Е 
: 
$ 
ao 
Я 
g 
; 


A PROGRAM TO DISPLAY ALL TRS100 FILES 
SHOW 


ицаелаевиц”оейекавнеттеааврааввванавтататвевирееоентав 


ADORESS AP ATE 
Q99329422400a6Aa€HKFS254 0050 TC044204S90 UP POPO AGAM BAT 


E000 ORG CEUUOR 
128 WAITCR ЕО! L2CBH 
4222 PUTCR BQO 4222H 
484$ РС Еш ван 

: 

1 DIR.CO 

F| 

| WRITTEM BY BRIAN CAMEROM 

г 

7 

(EVEN ERASED FILES! AH 

E000 DIR BQU $ 
100 ЛААР LX! р, OPIBAH 
on TOPDIR EQU 5 
їйї — CD1142 CALL 1211Н 
E006 — C02147 CALL PUTCR 
#009 1А LDAX D 
EDQA CFI 0 
КОС САЄЈЕО JZ ERASED 
e00r 13 tK D 
Ей1й PUSH D 
Е011 05 PUSH D 
E012 ЗА АХ D 
E01) 5 cer Of 
ЕП16  C2)£EÓ Әк: ютеп 
E018 13 тих D 
E019 1А МАК D 
ЫНА 1 ocx n 
Елік FRÖN с: ё 
6016 СЕ RZ 

% 
FOIE NJTEOD £QU 5 
ED1E 1J их р 
ЕСІР 11 tNA 6 
E020 — CDSBEl CALL PUTEH 
t023 рі POP 0 
£024 75 Ww AE 
025 кы ADI 8 
#017 Ер MOV КА 
ED28 1629 MVE AS 
EDZA — CD444R CALL PUTE 
ЕЗІП ДА ШАХ D 
E02E Р? CPI о” 
E038 — CAÉGEO JZ BASIC 
KUIL Feel cei ‘ee 
£015 — CABAEQ 42 
20285 РЕ44 ст” 


POINT TO USER DIR 


}18 FILE ERASED? 
YES 


i 
IPOINT TO ADDR 
[SAVE FOR LATER 


IGET FIRST BYTE ОР ADDR 
;PUSSIBLY EXD OP ПІН? 


:NO 
POINT TO SECOMD BYTE OF ADDA 
GET IT 


| 
PROINT BACK ONE 
ИЕ tT EMD Of UIR? 
11885 


IPOINT TO SECOND BYTE OF ADDR 
[POINT TO THE FN FT 

)DISPLAT IT 

IGET BACK ADDR 

{МОМЕ FOR ADO 

РАПОРТ ОРРЗЕТ 

HOVE ГР BACR 


CHAR 
115 IT BASIC? 
1Ұ 
515 ТТ CDOE? 
7 YEE 
tIS IT А DOC FILE? 


ЕНАОНЕ e 0 PAGE 2 


ТРОГИР TO ann 
THE NEXT DIA ENTRY 
ICARRY OH 


i 
ор або рая сана лав вааавиравакварравозсаов 


AFTER ІТ ІЗ DETERMINED THAT THE 
RASED 


i FILE WE ARE LOOKING АТ HAS BEEN & 


i ADDRESS FIELD TO MAKR SURE WB АЛЕ WOT AT THE 


' 
; WE MARE A SECOND CHECK РОК A ZERO BYTE ІН THE |! 
1 
ә 


1 Y 
ійаФавевавоеевеввсейкзазвойзаздфатійзанеіӛзбевбенійете 


TEAVE FLAG @YTE ADDAR 
POIRET то ADDR 
LOAD ІТ 


1 

ЕНГ CF DIR? 
iPOINT TQ PART 2 
IHO 


: СОАО IT 

{ENG OF DIA? 
180 

TRESTORE STACK 


TYOU GUESSED (Т WETURN 


¿POINT TO FN 
T 


T 
;POINT TO FLAG BYTE 
{GET ADDR 
1OPFSET TO NEKT DIR ENTRY 
БАУЕ IT BACK 
:CARRY ОН 


Ce AE ee РИ 


: WE EXTEN HERE WHEN WE OETERMINE THAT WE ARE 


WE DISPLAY THE 
TRE END OF FILE IX 


ж 
* 
t ADDRESS THAT THE FILE (А ETORED AT FOLLOWED Ay * 
т 
a 


BYTES ІМ A ROW 


„ФЕ t98tkbtbbádk5àbóéntREsbhédétéo6BOhkthrbàlléosatséónktkb 


РОЗА САҒШЕО JZ Doc 
Ей30 Bi POP Я 
Үз 13 тих 9 
ЕО? INX D 
2040 P2392) JP MORE 
| WE СЕТ HERE 
E041 ЕВАХЕр EQU $ 
E043 05 PUSH D 
6046 11 {HX D 
EQ4S LA ШАХ D 
£046 — FHOD CPI 0 
eos 13 tax р 
E049 C25480 Ni rA #02002 
go4c 1А ыы D 
EQD Рнаб CPI t 
EU4F Сс294Е0 JZ м002 
Е052 HI POF D 
E051 cs RET 
7 
Е054 несі БОО 5 
E054 13 их р 
E055 CD5BE1 TALL 
ЕПВ 212521 LXI H, ZuEU 
e058 CD5854 CALL ЗАЗЕН 
Е058 01 РОР D 
ЕОР 728 Mov AE 
2060 ce08 Abt 11 
EDA? 5Р HOY Е, А 
E063  C]J9R1 JHP 
" LOOKING АТ А 3ASTU FILE. 
: THE SIZE OF TRE FILE. 
= MARKED ВУ THREE ZERO 
EORR SASIC Egu $ 
E066 рі Poe D 
КОЁТ 215061 LK: М, 
EUGA COSE SA CALL — SAXBH 
EGED CPANEL CALL PTFL 
£070 CDGBEI CALL  CONVD 
£071 <cprsel CALL РОТЕ 


BAAS HACRO ASSEMBLER, VER 2.0 


R076 PIDARL bx] 
EDTS — CDSB85A CALL 
Ба 2600 МҮ 
БОЕ — 3EUQ МУ! 
$ 

£086 SALOOP EQU 
BOBO 1А 

КОВ: кеге СР! 


+POIKT TU ADDR 
SET TO STORED «45 
I 


T 
;POINT TO FILE 
sELEPLAY ALDOR 
СЕТ TO NEXT LINE 


ERRORS ~ f PAGE 3 


JCLEAR bJa 
"РОЯ S128 COUNT 
IGET А 


CHAR 
END OF FILE? 
Listing 1 continued or page 302 


Circle 99 on inquiry card. 


OPTIMIZING C86" 
controls Charlie... 
LIKE A PUPPET 
ON A STRING! 


Serious programmers use 
Optimizing C86 to control the 


ғ, ji 
ғ қ 


Ж. 


ІВМ PC and MS-DOS com- 
puters. Features include 
30% + more speed and: 


The IBM/PC 
can dance— 
Usa Саб. 


e Full and Standard version of the C 
language— balance portability with 
control, 

a Standard M5-DOS Linker support and option to produce 
MASM от C88. 


" А rich sat of libraries includes source for KAR functions, string 
handling, graphics, sarting, floating point {8087 and 8085/8088), 
"Larga" model (1.000К НАМ), "Small" memory modal, MS-DOS 

1 1, 1.25, 2.0, 2. + + 

eSuppor! for numerous add-on libraries Including: HALO 
Graphics, C Tools, PHACT for ISAM. 

Pull Charlie's strings with our last, complete, rellabie C Compiler 
— ihe leading compiler for serious programmers of MS-DOS and 
CPM-86 systems. Still $395. 


INQUIRIES AND ORDERS 


800-922-0169 
Technical support: 
(201} 542-5920 
Note. Paces subject to change wilhoul notice. 


СВб is a tradematk of Computer Innovabons. Inc CPM.66 15 a registered 
trademarks of Digital Research MS-DOS is a trademark of Microsoft 
PC DOS із а Мадета ol International Business Machines 


Computer Innovations 
980 Shrewsbury Avenue 
Sulte J-504 


Tinton Fails, NJ 07724 
Visa MC 


UPPLIES 


FORMS & STATIONERY 


| -80 & 
r Apple, IBM PC, TRS 
pelosi Desk-Top Computers 
e Continuous checks, statements, or involces ... 


tor $49.95 or less. | 
Ф Sompatible with 350 software syne tie 
e Dites Drei, wol sion ока 
heads, 18 ) 
9 b quality, low sewn small quantities. 
Back Guarantee. 
= MS shipment of supplies ordered by 


OLL FREE phone, 
^ $ed today for your FREE CATALOG 


NNI БҰНЫ) wee Hs => ВИ 7 == oe әне = 
Apasa rush my FREE WEBS Computer Forms Caistog, 


C — ———— à 
у Е —— — — — — йым — | 


Street Addrass | 


| City State and 21р chi qu. d ан: (Check as many as apply} 


C] Ноте [Business [] Woni Processi Г] Account 
E із TRS-80 Plantopurchasa Г| Haves 
NEAS.: H re PC Г] ether i within nnar? 
— т. 
м. CAA 84.3 CODE 11910 


Forms 


A divimon of New England Business Serica, Ino. 
Circle 289 on inquiry card. BYTE May 1984 301 


*Looking for bus compatible 

data acquisition boards? 

You've come to the right guy." 
Left to right, Fred Molinari, President 


This isn't just a line. 

Даа Translation offers the most complete 
line of analog I/O boards available. Anywhere. 

We have LSI-11" Bus, MULTIBUS;" 
UNIBUS,' IBM PC" Bus, STD Bus, and 
Apple" Bus. You'll never have to change buses 
to get the ae d you need. 

you won't 
be left stranded 
for help...our 
user manuals and 
thorough diagnostics 
guide you through 
any technical road 
blocks. All for the 
same low fare. 

So whether 
youre in scientific 
research or indus- 
vO! trial control, call us, 

We're the 
world's leading 
supplier of analog 


Data Translation is the lei leading plier 
of microcomputer compatible серо 


DATA ACQUISITION BOARDS 


DIGITAL 
D|D/À| № 


ame 
UNIBUS 


REAL 
TIME 
CLOCK 


We'll have 
you up, and on line, 
in no time. 

Call (617) 481-3700. 


Мана Hüsdüuarlics: Data Waredation inc. IUD Locke Dr. Майно. MA 91792 1617148]. 3700 Thr 951 646. 


necs [inta un, bit, АЗЕ) Бат Ad., Sow ask 1 BOB Énglanc DAAG) 341 
Th 849862 In (415) 525.1907 и 


(9-1) ang UNIBUS op ебек nacen of Digia Equapinen Слер, MULTIBLIS is а restent trademark n} 
ires Carm. IBM PC ia regatered одета of IBM aiii ш 
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Circle 436 on inquiry card, 


Listing 1 continued: 


£068) 


£086 
EDBG 
EDR! 
ЕСЕЙ 


коба 
£048 
E0aE 
E031 
ED32 
£091 
EU 34 
EOS? 
E094 
£090 
EDAD 
EDA1 
E0A4 
EDAT 


EDAA 
ЕПАА 
EDAH 
EQAC 
EDAD 
EDAF 
EDBO 
EUBI 


#084 
ЕОВА 
£084 
Ева 
eodd 
ECHE 


кога 
EOFS 
EUFC 
EUPF 
E102 
E105 
E108 
E108 
ЕШЕ 
Elli 
2111 


£115 
E115 
2116 
£118 
£118 
512 
511" 
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£124 
E120 
£171 
E122 
E121 
Е126 
Е124 
ЕС 
Е12Р 
£130 
£133 
6126 


E123 
E1353 
Е11С 
ЕР 
E142 
E145 


Е148 


САЙНЁО 


COs ІНІ 


01 

218081 
CD585A 
CHAE, 
CD6AK1 


Ср51Е1 
C339E1 


BALP2 


i¥ES 


;POLNT TO NEXT CHAR 
ADD 1 TO COUNT 
1DO IT AGAIN 


TIN ORDER TO EHOW ... 
TITS ЕМО ОР FILE 
БАЕ IT POR LATER 
{НОТЕ ADDR TO 

ІНІ, REGISTER 
{CONVERT AND SHOW ІТ 
1MGVE OVER HOVER 
IPOINT TO LENGTH MS 
;SHOW IT 

;RESTORE THE COUNT 
{CONVERT AND DISPLAY 
{RESTORE DIR POINTER 
;GET MEAT FILE 


IPOINT TO THE NEXT BYTE 

ТАШ) OWE TO THE COUNT 

ІЗЕТ THE CHAR WHERE WE CAM LO 
1PORSIBLE ЕОР? 

4LOONS GOOD 

СЫҒАН THE STACK 

‘CARRY ОН 


3 
pee er eee se ee eee eRe eee SR цана eRe SO сана они ниьюя 


і WE EXTER HERE WHEW WE HAVE FOUND A „СО FILE = 
1 THE FILE ТТЗРЫР CONTAINS THE. IMFORMATION THAT * 
1 DESCRIBES THE LOAD ADDRESS, SIZE CF FILE AND Ы 


“ 


ж 
ори ва она иона оон ира аавьи ссносей 


CODE БО 


:POINT TO ADOR 
:POINT TO STORED “5G 
EHOW IT 

:POIWT ТО THE FILE 
CONVERT AND SHOW іт 


ERRORS е 0 PAGE 4 


POPDR 
HORE 


{СЕТ TO NEXT ІЛМЕ 
1POTHT TO START MSG 
iSHOW IT 

;POIMT TO START OF PILE 
;COMVERT AMD DISPLAY 
;NMESTORE FILE POINTER 
{GET TG WEXT LINE 
;BOINT TO LENGTH WHIG 


СЕТ THE LENGTH 
7COMVERT AND OISPLAY 
i RESTORE FILE POINTER 
GET TO NEXT LINE 
:ENTAY HSG 

з SHOH iT 

;POIHT ТО THE ИНТАУ 
:ENTAY 

IGET THE ENTRY 
{CONVERT AND DISPLAY 
[RESTORE FILE POINTER 


100 WEXT FILE 


4 
іттетазаокакебевзаРразтезтосезкейваейеанавааататетен 


т WE ENTER HERE WHEN WE DETERMINE THAT WE HAVE = 


1 FOUMD A . 0С FILE. 


WE DISPLAT THE STARTING E 


1 LOCATION ОР THE FILE AND THEM DETERMINE THE " 


| BY SEARCHING FOR A CONTROL 2 (1A) а 
mhtrüdübet?hdbfhchtussáàstdÓvatbenbasanasanechuneten 
nac EQU $ 
pop D ‘POINT TD ADORA 
LKI H :POUMT "D БТОЯЕО MSG 
CALL SABUH "EHNOM IT 
CALL FFL :РОТИТ TG FILE 
CALL CONVO ;CONVERT AWD DISPLAY 
CALL PUTA GET TO NEXT LINE 
LXI #, БНОЛОЯ TERD ADDRESS NSG 
CALL БАЅИН :58MOW IT 
MV t Н.П ;CLEAR HL FOR ... 
Hv 1 L. 0 26122 COUNT 
1 
DOLDOP POU $ 
LDAX p ОКТ А CHAR 
crt ДАЯ 11% 1T СИТИ 2? 
42 DOCUSP iTES 
INY D POINT TO NEXT CHAR 
INA н АБО 1 TO COUNT 
ШИР DOLOOD “БЕТ MORE CHARACTERS 
i 
VER 2.0 ERRORS а 0 PAGE 5 
DOCDS5P ЕШ $ 
Pus H БАУЫ 
PUGH D SHOVE AQBR TO 
POP “u ;BL REGISTER 
CALL CONYO CONVERT АКО DISPLAY 
CALL PUTE GBT TO NEXT LIWE 
Lx1 H.LENMSG ;POINT TO THE LENGTH WEG 
CALL SASEH :5H0WM IT 
POP и PRESTORE COUNT 
CALL  CONVD ;COMVERT AND SHOU 
CALL  POPDA [RESTORE DIR POINTER 
JAP HORE DO МЕКТ PILE 
MORE к $ 
CALG 
CAIL — H,MORENEG POINT TO MEG 
CALL ТАЗЕН JHH IT 
CALL  WAITCR WAIT FOR А CHAR 
JMP TOPDIR :RESET AMD CARRY GN 
PTPL EQ 5 


Listing 1 continued on page 303 
BYTE Мау 1964 


Listing 1 continued: 


Е1 46 £l POP H ;GET RETURN #179 2.8121 LRI 6A, BLES 
El49 05 PUGH D ; SAVE El7C СОЗА CALL  GASBH 
El4A PUSH Ч SAVE HETURN ATOM Е}ТР El Por H 
Rian 1А LDAX D 8160 — C9 RET 
gi4C MOV bÀ SAYE ТОР PART OF ADDR 4 
Ей 1: тик В :POIMT TO HEXT SYTE кійі 262020820 BLEE: 08 
ЕШЕ IA ШАХ В : ART OF ADDR #185 20202020 
&1%7 67 MOV М.А БАУКЕ ВОТТОМ PART OF ADDR #189 00 na ü 
E150 E$ PUSH Н E MOYE FILE START ... GIBA 50524551 HOREMSG: DB ‘PRESS ENTER TO СОТНЕ..." 
E151 ol ғор В TO BE REG #18Е — 533204541 
кїї? С9 RET E192 54455220 
5195 54872041 
E151 POPMA EQU 5 ELSA 4745544 
EI5] Е POP Н GET RETURN ADDR El9E 1554526 
g154 bi РОР B sRESTORE ОГИ POINTER ae ri JEJE 
£155 ЕЗ PUSH М E кла 00 ра 9 
£156 78 MOV ME ТОЕТ CURRENT POINT B)A5 20244552 ЕМЕСІ DB г egRASED* ' 
$157 САПА Abi 8 (NT НЕХТ ENTRY 2149 41834544 
E153 $F MOV Z,A RESTORE It ZlAD 2420 
ELSA ЄЗ RET БАР 00 BB б 
1 кіні 20953547 ETOMSHO: UB г STORED AT * 
E158 Pure EQU 5 #184 — 52454420 
Е158 05 PUSH D 2188 415420 
Eisc ЕБ PUSH Н gib 0 D& ü 
E150  21EBE] Lei 0 so, FMBUP 1РО{НТ TO WORK BUFFER 19С 20525441 STHEG: DB * ETART ADOR ' 
ELEU Ев РОЗН HM БАТЕ START POLNTER ElCÓ $2542041 
Bist: С0А059 CALL 4SSADH sQUILD THE fR.FT КІСЕ 44445220 
Е164 LH POP Wu ;POINT BACK TO START ОҒ BUFE E1CB 00 DB Ü 
2165 CDSE5A CALL БАЗЕН IDISPLAY FH.FT ElC9 244С45%Е LENMSG: DB ! LENGTH ' 
£148 £1 POP EICH 47544820 


6 ра 
20454254 ENMSG: DB 
$25920 


Ds 
20054644 ENDADR: ПЕ 


М 
* 124, 


q 
‘ END ADDRESS ' 


ELGI Di POP D 
ElGA ез RET 
Е 8085 MACRO ASSEMSLBR, VER 2.0 ERRORS = D PAGE 7 
E165 CONVD equ 9 
| $52 | es ruse B 
Е16С DS PUSH JD gipk 20814444 
160 ЕБ FUEH 'H Е1Н2 62446353 
4074 CIMA M CALL ЗН Q1CONVERT AND ІМЕРІ,АТ RIEG an 
ЕЛІ gi РМ” H ele? pn Ü 
кїї? D) РОР B Е1КА 30202020 РУМЕ: DB ' 
£173 POP A ЕЛЕС 20282020 
£174 eg BET Ее 20202620 
i BIFA og ра 0 
E115 PUTA EQU 3 1 
£175 PLUSH H ENU 
E176 CD2241 CALL PUTCR № PROGRAM ERRORS 
Text continued from page 292: 
appears. A BASIC or document file port a library of cross-development pointer. Another way to run this pro- 


shows its start address and length. A 
command file shows the address 
where it is stored in the file system, 
followed by its start address at execu- 
tion time. The length and entry ad- 
dress are also provided for a com- 
mand file. 

To get the program into your 
machine, you can enter DIR.CO into 
the TEXT program and then run it 
through a resident assembly lan- 
guage. This can present problems, 
however, because there are not many 
assembly languages available for the 
Model 100 yet. Even Radio Shack has 
not addressed this problem. 

I took another approach. I entered 
the program on a system that sup- 
ports an 8080 or 8085 cross-assembly 
language and then loaded the ma- 
chine code generated by the cross- 
assembly language into the Model 
100. You could even use a Z80 cross- 
assembly language if you keep in 
mind that all instructions must be of 
the 8080 subset. The language that 1 
used was on an IBM mainframe. 
Most large timesharing systems sup- 


software and this approach may be 
an alternative to a resident assembly 
language. 

Another possibility is to enter the 
hexadecimal codes at the side of the 
DIR.CO program listing via the 
BASIC POKE command, although 
this is probably the most error-prone 
method. 


To run the program, move the 
block cursor over the DIR.CO entry 
and press the Enter key, as you nor- 
mally would to run a program. The 
system will make an obnoxious 
"beep" sound and return to the main 
menu because it thinks that the 
DIR.CO program is going to tread on 
unused memory. To run this pro- 
gram (or any other command-type 
program), you must move the high- 
memory pointer down to an address 
below the one in which the program 
is going to execute. You can enter 
BASIC and issue the command: 
CLEAR 512,57340, after which the 
DIR.CO program will execute prop- 
erly, at least until another BASIC pro- 
gram resets the high-memory 


gram from the main menu is to create 
a three-line BASIC program called 
DIR.BA, which will reset the high- 
memory pointer and run the DIR.CO 
program. This program looks like 
this: 


10 CLEAR 512,57340 
20 RUNM "RAM:DIR.CO" 
30 MENU 


Line 30 will return you to the main 
menu rather than leave you in 
BASIC. You could run this program 
instead of the DIR.CO program. The 
DIR.CO 1 several 
of the ROM routines that are found 
in table 2 


Conclusion 

The Model 100 is full of interesting 
little secrets. It will only be a matter 
of time until more is revealed about 
this versatile machine.B 


Brian Cameron (Bar 37, Ste. 2, RR 1, Elom, 
Ontario, Canada NOB 150) is a systems program- 
mer at the University of Waterloo, 
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insert [TEN [Line | 
| „ке ан Fatta’? THU ТТТ | М | 
10: All Department Managers " 


SUBJECT: Cash Flow Forecast 


b 

Beased on the year end financials reported + 

gto this office last Mednesrau aflernann | «il 
(shown below) ТГ ЕЕ) РОВЕСАЗТ | 


| select start point in te 
graph clear-all done. 


v calc 
raph 
гар 

’ Query 

| Archives 


E āe ыы T жәе E T T кәс кә тшс мән Б шт бый 


Value: 


| Services | 
start install 1) | value label name edil blank im 


"LOSE IPE ULL —— FRAME OPT TONS: 


“Just beautiful? 

That's what Bill Coleman 
of VisiCorp* calls our 
iAPX 86 architecture. He 
should know He and his 
staff of over 50 people 
spent three years with it. 
Writing VisiOn? the appli- 
cation software destined 
to become a multitasking 


industry standard. 

The key to creating Visi- 
On was memory manage- 
ment. Allowing Coleman 
and his team to create an 
efficient concurrent proc- 
essing environment, where 
different processes are 
active all at once. 

As Bill puts it, "The real 
beauty of this architecture 
is that you dont have 
to keep an entire program 
in memory at any one 
time. Just the active seg- 


ments of code actually and even helps prevent 
being run.’ system crashes. 

In the 8086 architecture, Best of all, you can ex- 
those memory p perience all this 
segments are for yourself. 
variably-sized Because VisiOn 
and mapped as is an open appli- 
needed. So cations system. 
loading is very And VisiCorp is 
fast. And the sharing informa- 
resulting per- tion to encour- 
formance is very | age indepen- 
high,because рса РЕ dent software 
you can load the development. 
exact memory you need. Which means you've got a 
Which then gives you the wonderful opportunity to 


highest performance from 
any given memory size. 

That means some signi- 
ficant runtime advantages. 
Like faster switching from 
taskto task and window 
to window While keeping 
your mice from running 
wild. 

Another advantage of 
the 8086 is its extended 
family, the members of 
which are perfectly com- 
patible. So your product, 
and your investment, are 
protected longer 

The 8087 coprocessor, 
for example. It adds float- 


ing point power, with cal- 
culations running up to 100 
times faster than normal. 

Or the new iAPX 286 
microprocessor In 
Coleman's words, ‘ап opti- 
mal VisiOn machine.’ 

The 286 handles some 
of VisiOns multitasking 
chores in hardware, setting 
the software free for more 
powerful functions. Plus, 
it has on-chip memory 
management which pro- 
tects one task from another 


share in the forthcoming 
wealth. 

But before you start 
building, study a little 
architecture. Call (800) 
538-1876. In California, 
(800) 672-1833. Or write 
Intel, Lit. Dept. F-7, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 

Who knows? You might 
find yourself looking at 
your own work in a whole 
new way. 


intel 
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"My Datec PAL, has a lot of pals." 


I've made a lot of new friends 
through my Datec PAL Plus 
Modem. Now I have friends who 
can deliver mail immediately. 
Confirm my reservations. Quote 
Stock prices. Research my reports. 
Entertain me. Even keep me 
up-to-date on the latest scores. 

With my PAL Plus Modem, I 
just call a friend whenever I need 
a favor. After all, what else are 
friends for? 
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To learn more about our friendly 
Personal Access Link modems, 
or for the name of your nearest 
Datec dealer, call 919-929-2135. 


PAL Plus features: * 0-300 or 1200 bits 
per second * Touch-Tone or rotary pulse 
dialing * Autodial/Autoanswer * On-board 
monitor speaker with volume control 

« One-slot-only, no-hassle fit in the 

IBM PC or XT * Independent RS-232C port 
* CROSSTALK XVI communications 
software included free. 


DATEC 


Your Best Connection™ 


Datec, Incorporated 
200 Eastowne Drive, Suite 116 
Chapel Hill, NC 27514 


Datec, Datec PAL and Your Best Connection = Dutec, Inc. 
ІВМ з International Business Machines Corporation 
CROSSTALK XVI * Mirow, Inc. 


Circle 128 on inquiry card. 


Maximizing Hard-Disk 


Performance 


How cache memory can dramatically affect transfer rate 


Many personal computer users are 
looking for ways to increase both the 
disk-storage capacity and the perfor- 
mance of their computers. One pop- 
ular approach is through the use of 
a Winchester hard-disk drive. Al- 
though this is a valid approach for in- 
creasing disk-storage capacity, the 
performance may not necessarily 
meet all of your expectations. At first 
glance, the performance specifica- 
tions of typical Winchester disk 
drives give the impression that there 
will be a large performance increase, 
relative to floppy-disk drives. In fact, 
this is often only partially true. In this 
article, we'll try to explain why this 
is 5o, what memory caching is, and 
why it can help provide the high per- 
formance that most personal com- 
puter users desire. 

Three main parameters affect the 
speed performance of any disk drive. 
The first is the instantaneous data 
rate while actually reading or writing 
disk data. The second is the rota- 
tional latency, or the time required for 
the disk to rotate into the correct posi- 
tion to begin transferring the desired 
data. The third parameter is the seek 
time, the time required to move the 
disk head into the proper position on 
the disk. 

The tracks on a disk are concentric 
circular paths around the recording 


Roy Chaney 
University of Texas at Dallas 
and 
Brian Johnson 
Percom Data Corporation 


surface of the disk, similar to the 
grooves on an audio record except 
that they are not in a spiral form. To 
provide access to the desired data, 
the heads on the drive must be 
moved to the track where the data is 
to be found. On most Hoppy-disk 
drives, and on many Winchester 
drives, this technique of moving the 
heads from track to track is imple- 
mented by the use of a stepping 
motor. Both the rotational latency and 
the seek time are determined by elec- 
tromechanical factors in the physical 
design of the disk drive and tend to 
be very expensive to improve. Each 
track on a disk surface is broken up 
into smaller units of information, 
sometimes called sectors, but we'll 
refer to them as blocks. These blocks 
are the smallest units of information 
that can be read or written on a disk. 
This terminology is compatible with 
that of PC-DOS 2.0 as used with the 
IBM Personal Computer (PC). For the 
IBM PC, one disk block corresponds 
to 512 bytes of data. 

A manufacturer's performance 
specifications for a typical Winchester 
disk drive might report a disk transfer 
rate of about 490K bytes per second. 
This can be compared with a transfer 
rate of about 23K bytes per second for 
a 54-inch double-density floppy-disk 
drive like that used in the IBM PC. 


On the basis of this data, you might 
expect that the purchase of a Win- 
chester disk drive would not only in- 
crease the disk capacity of the com- 
puter system but also would speed 
up the file transfers by as much as a 
factor of 21, These estimates, how- 
ever, are not realized in practice. One 
reason for this is that the data is 
transferred from the drive faster than 
the computer can receive it. Few per- 
sonal computers can accept a sus- 
tained data-transfer rate this high for 
very long. As a result, the data must 
be buffered in the disk controller, and 
the disk must be read only intermit- 
tently so that the average data-trans- 
fer rate between the disk and the 
computer is acceptable. The blocks in 
a disk track are frequently inter- 
leaved, or placed in a particular non- 
sequential order to match the average 
disk transfer rate to the speed of the 
computer. A typical interleave factor 
for a Winchester disk drive is 5. This 
means that when reading two logi- 
cally sequential blocks, four blocks 
are skipped in between. Under these 
circumstances, the effective speed ad- 
vantage for a typical Winchester disk 
system is frequently of the order of 
3 or 4 over that of a 5%-inch floppy- 
disk drive, providing transfer rates in 
the range of 60K to 90K bytes per sec- 
ond. Floppy-disk drives are also fre- 
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quently interleaved, but not for the 
IBM PC. 

At the same time, there are systems 
for the IBM PC that use excess com- 
puter RAM (random-access read/write 
memory), usually 64K to 320K bytes. 
These RAM-disk systerns usually are 
pure software products that store 
disk data by simulating a disk drive, 
and they typically have a transfer rate 
of about 350K bytes per second. This 
rate is determined primarily by the 
processor speed and the bandwidth 
of the computer bus; having no elec- 
tromechanical factors involved is an 
indication of the maximum possible 
data-transfer rate of the computer. 
This number is thus the approximate 
maximum transfer rate achievable on 
any disk subsystem attached to the 
IBM PC, The best you can hope for 
under any condition is a speed ad- 
vantage of about 15 times over the 
floppy-disk drive. But this is still con- 
siderably higher than the advantage 
usually achieved with a real disk 
drive, so our first task is to under- 
stand why this is so. 

50 far, we have discussed what the 
data-transfer rate would be when the 
disk head was already at the correct 
position on the disk and the disk had 
already rotated into the correct posi- 
tion for the desired data. Our model 
gets more complex when the 
mechanical factors are included. For 
a real disk system (нора RAM disk), 
there always is a delay between the 
time when a data-transfer request is 
made and the time when the trans- 
fer actually starts. This delay is 
termed the access time and is the 
sum of two delays: rotational latency 
and seek time. Neither of these times 
is a fixed value; they are instead 
statistically derived times that are 
averaged over a range of common cir- 
cumstances. Normally, 5%-inch 
floppy-disk drives rotate at 300 rpm 
(revolutions per minute), or 5 revolu- 
lions per second. On the average, 
one-half of the revolution, or 100 ms 
(milliseconds), is required to get to 
the appropriate position to transfer 
the desired data. For a Winchester 
disk rotating at 3600 rpm, the corre- 
sponding time for one-half of a revo- 
lution is 8.3 ms. This time, normally 
referred to as the average rotational 
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latency of a disk, indicates the 
average delay time that is encoun- 
tered between the time of a request 
for a data transfer and the time the 
transfer actually begins, assuming 
that the head is already correctly 
positioned on the desired track. 

The other mechanically deter- 
mined delay is the seek time, the 
time required for the stepping motor 
to move the heads from the current 
track to the desired track; this is 
always a major portion of the access 
time. This time obviously depends 
an the distance between the respec- 
tive tracks and the speed with which 
the heads can be moved. À disk 
manufacturer typically publishes an 
average seek time for a given drive, 
which is based on a track-to-track 
movement of an average distance. For 
statistical reasons, this average 
distance usually is taken to be one- 
third of the distance between the in- 
nermost and outermost tracks. For 
most floppy-disk drives, the head 
moves at a constant speed; therefore, 
the seek time is approximately pro- 
portional to the seek distance. For 
many Winchester drives, the head 
moves at a higher velocity for longer 
movements than for shorter 
movements. For a typical 5-inch Win- 
chester disk drive, this average seek 
time is approximately 70 ms; for the 
IBM PC floppy-disk drive, it is ap- 
proximately 125 ms. 

As mentioned previously, the ac- 
cess time for a disk transaction is the 
sum of the rotational latency and the 
seek time. These figures are approx- 
imately 80 ms for a Winchester disk 
and approximately 225 ms for a 
floppy disk. These numbers are, of 
course, averages based on a com- 
pletely random pattern of data re- 
quests, with all blocks on the disk 
considered equally likely to be ac- 
cessed. This situation is not really 
typical of normal use, but the fact 
that the ratio of the access times is 
only about a factor of 3 in favor of the 
Winchester disk turns out to be re- 
markably indicative of the actual 
typical performance. 

Now consider the impact of these 
numbers on the actual data-transfer 
rate to be expected. If we assume ап 
average access time for each disk 


transfer, and if we assume that a 
typical disk transfer corresponds to 
512 bytes of data, the transfer rate of 
the Winchester would be 64K bytes 
per second, and that of the floppy 
would be 2.3K bytes per second. 
Moving large contiguous blocks of 
data increases both of these numbers, 
but they illustrate why the actual 
average data-transfer rate is well 
below the peak rate for real disks. 
The reason behind this is that for 
both types of real disks, the access 
time dominates the data-transfer 
time. RAM disks, on the other hand, 
have no mechanical components and 
have essentially zero access time. The 
average data-transfer rate of 350K 
bytes per second is the same as the 
peak data-transfer rate, independent 
of the sequence or size of requested 
data transfers. This explains the enor- 
mous popularity of the RAM-disk 
concept today. 

In actuality, the use of the average 
times previously calculated generally 
reflects pessimism about the time re- 
quired for head movement between 
disk transfers. This is a result of the 
fact that the operating system (OS) 
usually does its best to try to keep the 
disk data blocks for a given file on the 
same or adjacent tracks, By doing 
this, head movement is minimized; 
when a single sequential file is being 
read or written, the real access time 
is much smaller than the average 
time specified by the disk-drive 
manufacturer. The OS, however, can 
do little to benefit certain types of 
programs that have several large files 
all opened simultaneously for ran- 
dom access. Thus you might see а 
transfer rate similar to the average 
one just described for a data- 
base-management system that trans- 
fers data to or from several large disk 
files, or for a compiler reading a large 
source file while generating both an 
object file and a listing file. 

Multitasking also has a significant 
degrading effect on disk performance 
because there is no reason why files 
being accessed by different tasks 
would be near each other on the 
disk. In these cases, it is much more 
difficult for the OS ta reduce the 
amount of head movement. It is com- 
mon in multitasking systems to see 
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disk heads executing continual large 
seeks as the various tasks make data 
requests from files located at divers 
places on the disk. In this case, the 
average access time can be much 
longer than that indicated by the 
average times presented earlier. File 
servers for a LAN (local-area net- 
work) are an extreme case of the 
same problem. 


Caching 

The technique of caching is often 
the solution to this problem. The ob- 
jective of caching is ta economically 
provide both the high performance of 
a fast, small, expensive memory 
(such as a RAM disk) and the large 
capacity of a large, slow, cheap 
memory (such as a Winchester disk). 
The technique of caching has been 
used successfully in memory systems 
for many large mainframe computers 
and minicomputers for several years. 
Examples include the IBM 370, the 
Data General (DG) Eclipse, the Digi- 
tal Equipment Corporation (DEC) 
PDP-11/70, and many others. Let us 
discuss the use of caching in com- 
puter memories first, then we will 
generalize it to disk applications. For 
the moment, we will consider only 
“read” accesses to the memory, that 
is, those accesses that require data to 
be moved from memory to processor, 

The word cache in French means 
"to hide" or “hidden,” thus it is used 
in the context of computers to refer 
to a transparent memory. In the com- 
puters just mentioned, there are two 
types of memory. One is a small 
amount of high-speed, very expen- 
sive (cache) memory; the other is a 
large amount of slower, less expen- 
sive (main) memory. Copies of data 
located in certain parts of main mem- 
огу are stored in cache memory. 
Whenever data accessed by the pro- 
cessor can be found in cache mem- 
ory, it can be read at the fast speed; 
otherwise, it is read at the usual 
slower speed of the main memory. 
When the processor is successful in 
accessing data from the cache mem- 
ory, it is referred to as a hit; other- 
wise, it is called a miss. If the fraction 
of the time that memory access 
results in a hit is high, the average 
time required to access data from 
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memory is reduced, and the average 
performance is enhanced. All 
caching schemes depend on this one 
fundamental concept. 

In the design of a cache-memory 
scheme, there are two technical ртар- 
lems that must be solved before you 
can effectively use this fast memory. 
The first is how to quickly determine 
whether the fast memory contains 
the information required by the pro- 
cessor. This problem is a serious one 
for memory caching primarily 
because the time for making this 
decision is very small (much less 
than 1 microsecond) in order to gain 
any advantage from the cache. This 
fast timing restriction does not affect 
disk caching. The more critical prob- 
lem is determining the best algo- 
rithms to use to maximize the 
chances that the information required 
by the process will be available in fast 
memory. lt is not, in general, possible 
to do this perfectly because it would 
be necessary to predict all future 
memory accesses. In effect, you 
would have to look into a crystal ball 
and predict what data the processor 
would need to access next so that the 
data could be moved from slow 
memory into fast memory before it 
was requested. If this could be done 
perfectly, all accesses would be fast- 
memory accesses. 

Basically, two classes of algorithms 
attempt to provide an optimum 
choice of what data to keep in cache 
memory and when to move it there 
from slow memory. These algorithms 
attempt to partially predict future 
data accesses, given some informa- 
tion about current and past accesses, 
under the assumption that the future 
is likely to be an extrapolation of the 
past and the present. 

One class of algorithm is called a 
prefetch algorithm. This type is based 
on the assumption that much data 
access is sequential in nature, and 
that access of some particular piece 
of data implies a strong likelihood 
that the next piece of data sequential- 
ly following the first will soon be 
wanted, 

The second class of algorithm is 
called a replacement algorithm. This 
type is based on the premise that any 
data brought into the fast memory 


must displace data that is already 
there. The key here is to displace that 
data judged least likely to be needed 
again in the near future, based on 
some assumptions about the rela- 
tionship between past usage and 
future usage of a particular piece of 
data. In effect, prefetch algorithms try 
to determine what data to bring into 
the cache before it is requested, and 
replacement algorithms try to deter- 
mine what data to keep in the cache 
once it has been brought there. Of 
course, these two algorithms interact 
with each other because bringing in 
new data always requires the dis- 
placement of old data previously in 
the cache. А great deal of time and 
effort has been spent by computer 
manufacturers to determine effective 
prefetch and replacement algorithms. 
We will discuss details of these algo- 
rithms later. 

Another important decision that 
must be made in the design of any 
cache-memory scheme is a choice of 
the amount of cache memory to be 
provided, relative to the size of the 
main memory that is to be cached. It 
also is frequently desirable to per- 
form caching on blocks of data that 
are larger than the elementary units 
of information (bytes, for instance) 
because then the overhead of cache 
decision-making can be amortized 
over larger amounts of data, and the 
decisions do not need to be made as 
frequently. This unit of caching is fre- 
quently referred to as a page or a 
cluster. 


Disk Caching 

We now turn from caching in 
general to the specific case of disk- 
performance enhancement through 
the use of the caching technique. 
Let's begin with a brief discussion of 
disk-file access. This discussion 
somewhat favors PC-DOS 2.0—that 
was the target OS that motivated 
most of our work. 

When an application program re- 
quests transfer of data to or from a 
disk file, a series of operations that 
is essentially invisible to the user 
must be performed by the OS. That 
is, the user program does not know 
how they happen. These operations, 
however, do have a significant effect 
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on the implementation of caching al- 
gorithms and need to be discussed in 
that context. 

First, let us describe what happens 
when an application program needs 
to read information from a file on the 
disk, The program requests that the 
OS open the file on the disk. The 
part of the OS that receives and dis- 
patches all requests then forwards 
that request to a set of routines col- 
lectively called the file manager, 
which then goes to work to perform 
this operation. The file manager first 
looks into a special file (commonly 
called the directory) that contains the 
names of all of the files currently 
stored on the disk to see if the re- 
quested file is contained on the disk. 

Assuming that the file is there, the 
file manager then looks into another 
section of the disk (commonly called 
the file-allocation table) to determine 
where the various parts of that par- 
ticular file are physically stored on 
the disk. Some information is then 
returned to the application program 
that will be used when actually 
reading data from this file. In subse- 


quent calls to the file manager, the 
program requests the actual transfer 
of data from the file now open, and 
it eventually makes a final call to the 
file manager to close the file. 

The sequence of actions for a write 
operation is similar unless the file 
manager does not find the file al- 
ready present; in this case, it updates 
the directory to contain the name of 
the new file and looks into the file- 
allocation table to find locations on 
the disk in which no data is current- 
ly stored, so that it can write the data 
onto empty portions of the disk. The 
important point in this discussion is 
that there is little, if any, direct rela- 
tionship between the location of a 
logical block of data required by the 
program and the physical location of 
that data on the disk. The file-mana- 
ger component of the O5 is respon- 
sible for keeping track of the log- 
ical/physical relationship in a way 
that is invisible to the user. 

The actual operations of reading 
and writing physical blocks of data to 
or from disk involves another com- 
ponent of the OS called the disk 


driver. The file manager tells the disk 
driver which physical blocks are re- 
quired to be transferred, and the disk 
driver performs the actual data trans- 
fer. Done ín this way, the disk driver 
does not need any knowledge of the 
nature or structure of files on the 
disk. This hierarchical relationship 
among the various components of 
the OS is very common; one file 
manager can work with multiple dif- 
ferent disk drivers, and each disk 
driver need not duplicate the file- 
management function. Аз far as disk 
caching is concerned, the particular 
caching algorithms used will be very 
different depending on whether the 
caching is done at the level of the file 
manager (see figure Ta) or at the level 
of the disk driver (see figure Ib). The 
reason for this is that the file manager 
has a great deal more information 
about the organization of the files on 
the disk than does the disk driver. For 
example, it is easy for the file 
manager to know which blocks of 
data on the disk correspond to 
logically sequential data in a par- 
ticular file, or part of the directory, or 
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Figure 1: A block diagram of the structure of a typical operating system and its interaction between a user program and the disk. Figure 
la shows the operation when the cache is implemented as part of the file manager; 1b shows the operation when the cache is implemented 


as part of the disk driver. 


part of the allocation tables. As a 
result, the file manager can make bet- 
ter guesses as to what to keep and 
what to displace in the cache. Disk 
caching at the file-manager level can 
therefore lead to somewhat more ef- 
ficient cache algorithms because they 
are based on more knowledge of the 
structure of the files on the disk. The 
problem we face with the implemen- 
tation of caching at the file-manager 
level is that the file manager is an in- 
tegral part of the OS, and any disk 
caching at this level must be done by 
extensive modification to the OS. On 
the other hand, disk drivers are more 
loosely connected to the OS and fre- 
quently can be modified or replaced 
without direct changes to the system 
itself. In some cases, as in PC-DOS 
2.0, disk drivers can be loaded sepa- 
rately from the OS when the system 
is booted. 

Now let us discuss how memory- 
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caching techniques can provide faster 
apparent data-transfer rates for Win- 
chester disk drives. If we substitute 
references to the disk drive for all 
references to the slow main memory 
and references to main memory for 
references to the fast memory in the 
previous discussion on caching, then 
we can consider the disk to be the 
large slow memory and (part of) the 
computer main memory to be the 
cache memory. For a specific exam- 
ple, let us assume that we have a 
small amount (perhaps 256K bytes) 
of main memory that we would like 
to use as a cache for a Winchester 
disk with a capacity of 10 megabytes. 
Now, it is impossible for all of the 
data on the disk to be simultaneously 
stored into the cache because the disk 
is 40 times as large as the cache. 
However, if the amount of data ac- 
tually needed from the disk is a small 
fraction of its total capacity (over 


some reasonable period of time), 
then it could be made to appear to a 
user's program that all of the data 
needed was available from the Win- 
chester disk. We would like for that 
information already to be contained 
in the cache so that we will have a hit 
on the cache memory. Whenever we 
have a hit, we expect to achieve а 
data-transfer rate close to that of a 
RAM disk (350K bytes per second), 
because a cache is very similar to a 
RAM disk in its internal construction. 
А convenient way to understand the 
effect of cache memory on the disk 
drive is to plot the effective transfer 
rate of the disk versus the ratio of hits 
to misses on the cache memory. This 
plot is given in figure 2 for various 
values of disk-access times, assuming 
1024-byte transfers and a cache-mem- 
ory transfer rate of 350K bytes per 
second. It is clear from the plot that 
it is impossible to achieve the max- 
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Figure 2: A plot of the improvement in the transfer mte for a Winchester disk drive as a func- 
tion of the hit/miss ratio for the cache memory. The upper curve is the case where the head 
is already positioned on the proper track, and the only delay is rotational latency. The lower 
curve is the average access time, including the average time needed for a seek. 


imum transfer rate of 350K bytes per 
second. However, for hit/miss ratios 
of 10 and greater, it is possible to 
achieve a significant improvement in 
the transfer rate over that of the disk 
without caching. 

The improved-performance factor 
is plotted versus the hit/miss ratio in 
figure 3, which shows that it is pas- 
sible to achieve an improvement of 3 
by using a disk cache, relative to a 
disk operating at its maximum trans- 
fer rate (head always near the desired 
track). The improvement might be 
around 8 over a disk that is perform- 
ing operations requiring a great deal 
of head movement. And all this can 
be done with a hit/miss ratio of 10. 
The design goal for a disk-cache 
scheme is to use some of the extra ad- 
dressable memory available in 16-bit 
processors (typically of the order of 
64K to 320K bytes) as cache space for 
the Winchester disk. By utilizing pre- 
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fetch and replacement algorithms for 
transferring data into and out of the 
cache memory to maximize the num- 
ber of hits, you can hope to achieve 
a hit/miss ratio of at least 10. Of 
course, the size of the cache memory 
also is an important parameter, and 
enlarging the size of the cache always 
increases the hit/miss ratio but adds 
extra cost. 

Let us examine specific techniques 
that might be used to implement the 
prefetch and replacement algorithms 
to achieve the desired hit/miss ratio. 
There are two quite distinct ap- 
proaches to the design of caching al- 
gorithms for disks. The choice be- 
tween these two approaches is not 
simple, and it depends on how much 
the cache system knows about the file 
system. If the cache is implemented 
as part of the operating-system file 
manager, then the cache can make 
decisions based on knowledge of 


which files are open and of the rela- 
tionships between physical disk loca- 
tions and logical file structure, Fre- 
quently, caching at the file-manager 
level enables the cache to make spe- 
cial arrangements about caching the 
disk directory, the file-allocation 
table, and other frequently accessed 
global disk-data structures, and to at- 
tempt to decide what other data 
should be cached, based on educated 
guesses about the probable usage. If 
the cache is implemented as part of 
the disk driver, then the cache must 
make all decisions without any 
knowledge of file structure or logical 
dala structures, The first approach 
can deliver higher performance at the 
cost of higher complexity; the second 
approach is always simpler but may 
require more care in the choice of the 
algorithm details because of its 
poorer knowledge base. Either ap- 
proach is capable of delivering good 
performance, and some caching sys- 
tems use both, providing directory 
caching in the file manager but do- 
ing most of the high-volume data 
caching at the driver level. 

Now we will discuss prefetch algo- 
rithms in these two cases. As stated 
before, the prefetch methods are 
developed to anticipate the data 
needs of the processor and to attempt 
to place the data into the cache 
memory before it is actually re- 
quested by the processor. In the case 
of disk caching, it is much easier to 
anticipate the requirements of the 
processor than it is in the case of 
memory caching. The reason for this 
is that so many disk files are pro- 
cessed partially or wholly in a se- 
quential manner. By assuming that 
the processor is soon going to need 
data in the region on the disk corre- 
sponding to data immediately follow- 
ing previously requested data, it is 
possible to predict with a high per- 
centage of accuracy what data to pre- 
fetch in order to anticipate further re- 
quests from the processor. 

There is one problem with this 
scheme: in most operating systems, 
sequential files are not placed on the 
disk in contiguous sequential loca- 
tions, When a sequential file is writ- 
ten to the disk, the OS writes the in- 
formation in clusters. Typically, these 
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with a seek. 


clusters are composed of one or more 
contiguous disk blocks. The informa- 
tion is contiguous within a cluster. 
However, logically sequential clusters 
that correspond to sequential data in 
a file may not be physically con- 
tiguous, and physically contiguous 
clusters may not even correspond to 
the same file. For a freshly initialized 
disk (containing no files) onto which 
all of the files have just been copied, 
the file manager usually makes sure 
that the clusters for the files are 
physically contiguous and in sequen- 
tial order. But after the disk has been 
used for a while and many files have 
been added, deleted, or modified, 
the disk becomes somewhat frag- 
mented and adjacent clusters no 
longer necessarily correspond to ad- 
jacent data in a file. This fragmenta- 
tion effect must be considered in the 
evaluation of the prefetch algorithm. 

One of two similar prefetch algo- 
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rithms is commonly used, depend- 
ing on the implementation level of 
the cache. If the cache is part of the 
file manager, the prefetch algorithm 
is usually designed so that whenever 
some data is accessed from a раг- 
ticular file, the next cluster of the file 
is to be placed into the cache if it is 
not already there. This is done re- 
gardless of whether the access re- 
quest is a hit or a miss. This algo- 
rithm is intended to ensure that after 
an initial miss on the first access to 
the file, the rest of the file accesses 
will have hit access to the cache. 
The second algorithm is simpler 
and is usually used when the cache 
is part of the disk driver. Whenever 
a cache miss occurs, the required 
block, plus several other blocks 
occupying physically adjacent posi- 
tions on the disk, are read from the 
disk under the assumption that 
physically contiguous data is likely to 


be logically contiguous data, i.e., the 
fragmentation is fairly low. In the first 
case, it is necessary for the cache 
system to know the physical arrange- 
ment of particular files on the disk. 
In the second case, that knowledge 
is unnecessary, and caching can be 
performed more mechanically, usual- 
ly as part of the disk-driver software. 
The cache system need not be part of 
the OS or know anything about the 
nature of file storage. In this simpler 
driver-based case, fragments will oc- 
casionally be fetched from other, not- 
needed files unnecessarily if the read 
prefetch cluster is different from the 
OS cluster used to store the files. This 
is especially true if the disk is highly 
fragmented. 

One standard version of the second 
algorithm always reads an entire 
track from the disk whenever any 
part of that track is accessed. lt is 
possible to improve on that by not 
reading the part of the track preced- 
ing the requested block. Another ver- 
sion might use a cluster size that cor- 
responds to those used by the OS. 
All of these algorithms are ultimate- 
ly based on the notion that once the 
time has been spent to move the 
head into position to read some re- 
quested data, it is beneficial to read 
as much data from that area as seems 
likely to be wanted later, 

Replacement algorithms are con- 
cerned with the decision of what data 
to displace from the cache when a 
data request requires new data to be 
cached, Three techniques that have 
been examined for use in mainframe 
memory caching are random replace- 
ment, first-in/first-out (FIFO), and 
least recently used (LRU). The names 
of these techniques give a strong in- 
dication of their operation. 

The random-replacement tech- 
nique picks the data to be displaced 
in a random manner without regard 
to any knowledge about the likely 
usefulness of that data. The FIFO 
method keeps a counter to indicate 
the order in which data has been 
brought into the cache and always 
displaces the oldest data that is in the 
cache. The LRU algorithm is a varia- 
tion of the FIFO, but it remembers 
the order in which the cached data 
has been used by the processor. 
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Using the LRU method, data that has 
been unused the longest is displaced. 
The LRU method depends on the 
premise that data used frequently by 
the processor should remain in cache 
and should displace data used infre- 
quently. 

Some evidence from research con- 
ducted by mainframe manufacturers 
indicates that for the case of memory- 
to-memory caching, performance is 
not strongly dependent on which 
replacement algorithm is chosen. The 
manufacturers, therefore, sometimes 
choose random replacement as being 
the easiest to implement. We felt, 
however, that for memory caching of 
disks, the LRU algorithm would be 
the most effective. Certain areas of 
the disk, such as the directory and 
the file-allocation table, are used ex- 
tensively and frequently by the pro- 
cessor. Thus, it is particularly impor- 
tant to ensure that these areas are in 
the cache memory at all times. The 
fact that they are used frequently 
causes the LRU algorithm to make 
sure they remain in cache memory, 
making the LRU the most efficient 
replacement algorithm. If the cache 
is implemented within the file 
manager ё the OS, such frequently 
used disk-data areas often are given 
special treatment so they are always 
in memory and not at the mercy of 
the replacefnent algorithm. 

So far, we have been talking only 
about the use of the cache to enhance 
the transfer rate of the read opera- 
tions from the disk. We also must 
consider how the cache is affected by 
writes from processor to disk. We 
should consider if the cache should 
even be involved in write opera- 
tions. The answer is that the cache 
must at least be involved to the ex- 
tent that it faithfully represents the 
data on the disk. If new data were 
written to a location on the disk that 
had previously been read to the 
cache, and this was not known to the 
cache, then the next read access to 
that data would be from the cache 
and the processor would receive old 
(erroneous) data. 

One of the absolute requirements 
of any cache scheme is that it must 
be an exact duplicate of that part of 
the disk it represents. If data on the 
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disk is modified by writing to the 
disk, then it is necessary to check 
whether that part of the disk also is 
in the cache. If the written part also 
is cached, there are two options. One 
option is to declare the part of the 
disk just written no longer in the 
cache, which prevents the processor 
from getting a hit on the old er- 
roneous data; the second option is to 
update the cache copy of the data to 
reflect the modifications produced by 
the write onto the disk, One of these 
two options must be chosen to en- 
sure that the processor receives the 
updated version of the data during a 
subsequent read operation. 


An absolute requirement 
of any cache scheme Is 
that it must be an exact 
duplicate of that part of 
the disk it represents. 

I ис OL C LS 

Another question that should be 
asked is whether there is any advan- 
tage in caching write operations m а 
manner similar to that of read opera- 
tions, or whether data should be 
transferred first from processor to 
cache and then from cache to disk, 
[n fact, the answer is yes. 

Now let us see how caching can be 
used to greatly enhance the effective 
transfer rate on write operations. We 
have shown that the cache must be 
involved in the write operation to 
disk, at least to the extent that it 
makes sure all data in the cache 
agrees exactly with the data on the 
disk. Let us look at one way this 
could be performed, 

Suppose that when the processor 
needs to write information onto the 
disk, it writes the information into 
the cache and then immediately re- 
quests the transfer of that part of the 
cache memory to the disk. This 
algorithm is known as write-through, 
Assuming we are using an interrupt- 
driven disk driver, once the transfer 
is started, the processor does not 
need to be held up waiting for the 
write operation to complete and can 
proceed doing other useful work, 
Because the write operation is inter- 
rupt-driven, it can proceed inde- 
pendently of user tasks to perform 


the write to disk. This implementa- 
tion on a user task makes the effec- 
tive write performance of the disk 
essentially the same as for a RAM 
disk (350K bytes per second) because 
the user task is held up only for the 
length of time needed to transfer the 
data into the cache memory, after 
which regular processing may be 
resumed. 

One minor penalty is paid for this 
greatly enhanced write throughput: 
a short duration of time during which 
the user task thinks that the data has 
been written successfully to the disk, 
but in fact the transfer has not ac- 
tually taken place. Prior to the com- 
pletion of the write operation, the 
cache memory and the disk do not 
contain identical copies of the data. 
This is not a problem for future read 
requests because the cache responds 
to all processor read requests for this 
data with the updated result. The 
problem could occur if the computer 
were turned off very quickly after the 
completion of a program, resulting in 
the cache not having time to flush its 
contents to disk. 

Another difficulty that is more of 
a nuisance than a serious problem is 
that the transfer from cache to disk 
occurs after the user task thinks it has 
successfully completed its write to 
disk. Any disk errors detected dur- 
ing the transfer from cache to disk 
must therefore be handled in the 
cache or in the OS because the user 
task thinks it already has completed 
a successful write to disk before the 
disk error occurs. This might be a 
serious problem for disks with high 
error rates. However, our experience 
has been that the reliability of a Win- 
chester disk drive is much higher than 
that of a floppy-disk drive, and that 
the only error you might get with any 
frequency from a Winchester disk 
drive occurs when the drive is not 
turned on. The improvement ob- 
tained by the RAM-disk equivalent 
performance on disk-write operations 
greatly outweighs the minor inconve- 
niences of handling disk-write errors. 

А second feature that can be im- 
plemented in the cache software with 
essentially no loss in transfer rate is 
performing automatic verify on write. 
Again, because the write operation 


into cache is complete and the user 
task has resumed, verification of the 
integrity of the disk-data write can be 
done essentially independently, in 
parallel with the user task, and does 
not adversely affect the transfer rate 
of the write requests. The user task 
still loses the time required to transfer 
the data, but the disk-access time is 
not lost because the access overhead 
is concurrent with execution of the 
user task. There also is a cluster ef- 
fect in writing; it is more efficient to 
write large contiguous groups of 
blocks than it is to write widely 
separated single blocks. However, 
writing is determined by the user 
task, so there is not a great deal you 
can do in this area to improve effi- 
ciency other than to choose an op- 
timum sequence for writing the 
blocks to disk. The average access 
time for writes can be reduced by 
choosing a sequence that minimizes 
the average head motion required. 

At this point, let us note that when 
this form of write caching has been 
adopted, there is a choice of the tim- 
ing of the actual cache-to-disk trans- 
fers. In some cases, particularly in 
transaction processing for database- 
management systems, there may be 
а tendency for a particular piece of 
data to be written several times in а 
short time span. In this case, it is 
wasteful to repeatedly update the 
disk copy of the data. It would be 
more efficient to wait until all writes 
were finished, then update the disk 
copy. This is usually accomplished by 
adopting what is called a write-back 
algorithm. 

When write-back is used, the cache 
is not copied to disk until the replace- 
ment algorithm determines that the 
data should be displaced, because 
that part of the cache is needed for 
other data. Usually a dirty flag is kept 
for each cluster of the cache, which 
indicates that the data has been 
modified but not copied to disk. If 
the replacement algorithm decides to 
displace the data, and if the dirty flag 
is set, the data is "written back" to 
the disk. Frequently, a timer also is 
used, so that after some interval of 
time, while the disk is not too busy, 
that data is written back anyway. If 
this were not done, it would be 


necessary to do something special to 
flush the cache before powering 
down the computer; otherwise, the 
system would lose the updated con- 
tents of the cache. A long interval be- 
tween writing the cache and up- 
dating the disk also makes the system 
more vulnerable to data loss in case 
of a system crash, unless the system 
crashes gracefully enough to 
remember to finish the update first. 
This grace is rare in small computers. 


Experimental Results 

[n order to determine experimen- 
tally the actual performance potential 
of a Winchester disk cache as а func- 
tion of the various parameters dis- 
cussed, we developed a cache driver 
for a Percom PHD-10 Winchester disk 
drive with 10-megabyte capacity, 
operating on an IBM PC with PC- 
DOS 2.0. Because PC-DOS 24 can 
use boot-time loading of disk drivers, 
it was particularly convenient to 
design the cache as part of the disk 
driver and not as part of the 
operating-system file manager. We 
used the write-through algorithm for 
all write operations to disk. The 
prefetch algorithm that we used is the 
cluster method but uses much larger 
clusters than the 2 to 4 blocks that are 
typical cluster sizes in PC-DOS 2.0. 
We used a cluster size equal to one 
track of the disk drive (16 blocks). 
Our choice was based on the hard- 
ware performance characteristics of 
the Winchester drive and its con- 
troller. 

The data is organized on the disk, 
by interleaving, to optimize the 
transfer of an entire track of data. For 
this reason, we decided to transfer an 
entire track of data into the cache 
whenever a miss occurred. This may 
not be the optimal value for the 
cluster size because it is larger than 
the file-systern cluster size, but we felt 
that this large cluster size would 
result in better overall performance 
for the cache-disk subsystem. This 
algorithm performs very well on 
relatively unfragmented disks. 

The driver was constructed so that 
it would keep count of the number 
of read hits and misses on the cache 
memory. But first we must spend a 
little time quantifying what we mean 
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EFFECT OF CACHE SIZE 
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Figure 4: А plo! of the effect on the hit/miss ratio of changing the amount of computer memory 
allocated to caching. This plot corresponds to a mix of programs with little repetitive usage 


of the same files. 


by a hit and a miss. 

Suppose the processor makes a 
read request for four blocks of data 
from the cache driver. We assume 
here that all tour of the blocks either 
are contained in cache memory or are 
not (they are not part in and part 
ош), We also will assume that all four 
blocks are located on the same track 


of the disk. These are not the 
assumptions made in the actual im- 
plementation of the hit/miss com- 
putation algorithms, but they make 
the algorithms easier to describe. 
If the four blocks are contained in 
the cache, the hit count is in- 
cremented by 4 to indicate that we 
had a hit of four blocks. If they are 
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not contained in cache, the first im- 
pression is that you should increment 
the miss count by 4 to indicate that 
we had a miss of four blocks. The 
problem with doing this is that the 
access time for the first missed block 
is much slower than the access time 
for the next three blocks, once the 
first block has been read. 

In order to transfer the first block 
of data, the heads must move to the 
correct position on the disk. This, ac- 
cording to the drive manufacturer, re- 
quires an average of 80 ms. However, 
once the head is at the correct posi- 
tion on the track, the transfer of a 
single block requires only about 5.2 
ms. Therefore, blocks 2, 3, and 4 can 
be transferred with a much smaller 
time penalty than that of the first 
block (this is the same premise on 
which the prefetch algorithm is 
based). 

In order to take this effect into ac- 
count fairly, we constructed the 
driver so it kept two miss counters. 
The first counter is called the hard- 
miss counter and is incremented by 
1 for this example. The second is 
called the soft-miss counter and is in- 
cremented by 3 for this example. In 
the computation of the hit/miss 
ratios, the soft-miss count was 
multiplied by 0.065 (5.2 / 80.0) and 
added to the hard-miss count to get 
the effective miss count. This data 
then was used to directly compute 
the hit/miss ratio as a figure of merit 
of the efficiency of various cache sizes 
and replacement algorithms. We con- 
sidered only the hit/miss ratio for 
reads because a user task is held up 
waiting for the transfer to take place 
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Figure 5: A bar chart of the effect of the hit/miss ratio of using different replacement algorithms 
to determine which part of the cache to discard. 


only in the case of a read. АП writes 
are automatically hits by this 
definition. 

The hit/miss ratio depends very 
strongly on the ШО (input/output) 
characteristics of the particular tasks 
using the disk. To see why this is the 
case, imagine that we are repetitive- 
ly performing operations that involve 
disk transfers totally contained in the 


cache memory. The hit/miss ratio 
continues to increase as we repeat 
operations on the same disk data. 
You might ask, however, what con- 
ditions would correspond to repeated 
operations on the same files. Ex- 
amples of this include running the 
same program several times (for in- 
stance, in a spreadsheet or a BASIC 
program), repeated editing or word 


processing of the same text file, or 
repeated editing and compiling using 
a language processor. 

Our first choice for the mix of tasks 
was selected as a worst-case test of 
the advantages of caching. We picked 
a class of jobs that would use the disk 
extensively and would have the mini- 
mal repetitive usage of the same files. 
Our mix of tasks consisted of a C 
compilation of a medium-size pro- 
gram (350 lines) followed by a Pascal 
compilation of a long program (1000 
lines). The compiled Pascal program 
was then linked to form an executable 
load module. The total number of 
blocks requested to be read by the 
processor was about 2000. We ran 
this same sequence of programs for 
each of the tests so that the effect of 
the mix of programs would not bias 
the conclusions for the relative effi- 
ciency of the various algorithms. In 
each case, the cache started empty. 

Figure 4 shows the hit/miss ratio as 
a function of the cache size for the 
LRU replacement algorithm and a 
prefetch value of 16 blocks (whenever 
a miss occurs, one full track of data 
is prefetched). Notice that even for 
this worst-case mix of programs, the 
effective hit/miss ratio is almost 10 by 
the time you get to 256K bytes of 
caching memory and becomes 
greater than 10 for 320K bytes of 
caching memory. We may expect to 
achieve our goal of a hit/miss ratio of 
10 using 256K bytes of dedicated 
caching memory for a better mix of 
programs. 

We'll now look at the effect of 
various cache replacement algo- 
rithms on the hit/miss ratio. To do 
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Figure 6: A plot of the change in the hil/miss ratio produced by multiple 1/O operations on 
the same set of files. This plot is for repetitive word processing on part of the text for this 
article, and it is typical of fully cached operation. 


Text continued from page 326: 

this, the disk driver was madified to 
let us use any of the three algorithms 
in the cache module. Figure 5 shows 
the measured hit/miss ratios of the 
three different replacement algo- 
rithms. This data was collected using 
a cache memory allocation of 256K 
bytes. Notice that, as predicted, the 
LRU algorithm produces a slightly 
higher hit/miss ratio than either the 
FIFO or the random-replacement al- 
gorithms. Although the effect is not 
too large (10 to 20 percent), we 
thought it significant enough to 
justify the use of this algorithm even 
though it is somewhat more complex 
to implement. 

To show how the caching driver 
might achieve an even greater hit/ 
miss ratio for a more fortunate mix of 
programs, for our next example we 
took the text editing of this article, 
and we plotted the hit/miss ratio as 
a function of the number of times the 
word processor was executed for the 
purpose of writing part of this text. 
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These results, also corresponding to 
a cache size of 256K bytes, are plotted 
in figure 6. 

Programs that are heavy 
on flle access can show 
large Improvement 
factors with the use of 
caching. 


The large increase in the hit/miss 
ratio from 7 to almost 50 when the 
word processor is used on the text file 
needs some explanation. When the 
word processor is first run, the files 
containing both it and the text file are 
loaded into the cache memory, then 
passed through to the processor. 
Unless they were previously in the 
cache, this results in a certain miss 
count that depends on the size of the 
word processor and the size of the 
text file. When the editing of the file 
is completed, the updated file is writ- 
ten out to the cache and then auto- 


matically transferred to the disk, but 
if the cache memory is sufficiently 
large, both the word processor and 
the updated text file also will remain 
in the cache. When the word pro- 
cessor is again used to edit the same 
text file, the cache will contain both. 
The second and all subsequent mod- 
ifications to the file result in nothing 
but hits on the cache memory. [n this 
case, which is referred to as being 
fully cached, you can therefore expect 
the hit/miss ratio to continue upward 
in a manner proportional to the num- 
ber of times the word processor is 
used on the same file. Because word 
processing and computer program- 
ming frequently entail this sort of 
cyclic use of a small set of files, the 
benefits from disk caching for this 
type of computer usage are obvious 
from the plot. Of course, this speed- 
up effect does not mean that all pro- 
cessing is speeded up; it only applies 
to time that would otherwise be lost 
during inefficient disk transfers. 1f a 
program is computation intensive, 
with little file access, its execution 
speed is largely unaffected. Programs 
that are heavy on file access can show 
large improvement factors. 

In general, "tuning" the cache 
memory allocation consists primarily 
of trying to get the cache size large 
enough to hold virtually all of the 
files in use over some reasonable 
period of time, This situation may be 
compared with a RAM disk where 
the size choice is made in much the 
same way. 

In some systems, attempts have 
been made to use small caches of 64K 
bytes or less. Our experience is that 
attempting to use too small a cache 
frequently degrades performance 
rather than enhances it, so it is im- 
portant to accurately assess the needs 
and provide adequate memory for 
this purpose. At the same time, using 
a larger cache size than is needed for 
the normal mix of tasks done is sim- 
ply wasteful and expensive. A larger 


than average utilization of disk data 


would necessitate a larger disk cache; 
a frugal user of disk data might get 
by with less. 

It is useful to compare the cache 
concept with that of the RAM disk. 
The big advantage of disk caching 
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Figure 7: А bar plot of the time required for a program to read a file of 100K bytes, perform 
minor processing on the data, and write the file back to disk. Bar 1 was obtained using a 
driver with no caching. Bar 2 was obtained using caching, but with the cache initially empty 


50 that file and 


data had to be read into the cache. Bar 3 was obtained wider the 


fully cached condition where all of the required disk data was already contained in the cache. 


over a RAM disk is that the selection 
of which files are to be placed into the 
"fast disk" is completely automatic 
rather than manual, and the cache 
approach provides automatic, read- 
verified backup to the nonvolatile 
physical disk; consequently, it is un- 
necessary to remember to write the 
files back manually, and the risk of 
data loss due to power failure is 
minimized. The adverse effect of disk 
fragmentation can be overcome by 
occasionally performing a full backup 
and restore of all files on the disk. 
Doing this results in a completely 
compacted disk with all files com- 
pletely contiguous. Thereafter, only 
those files that are modified will 
become fragmented, and the average 
fragmentation will be small. Besides 
the value of performing regular back- 
up, this practice is beneficial even 
without caching. 
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Finally, to demonstrate that caching 
does produce a substantial improve- 
ment in overall system speed, we ran 
timing tests on two typical programs. 

= 
The time spent in 
caching algorithms was 

Insignificant compared 

with the time spent 
performing the actual 
data transfer. 

| cam 
The first task is a file copy. This pro- 
gram reads a file one block at a time, 
performs some processing on the 
data, and writes the resulting data 
back to the disk into a different file. 
The two files were moderately far 
apart on the disk. Figure 7 shows the 
time required to carry out this task in 
three cases. In the first case, no 


caching was used. In the second 
case, caching was used, but the pro- 
gram and files were not already in 
the cache. The third was the fully 
cached case, with the program and 
files already in the cache from the 
second test. By using the caching 
driver, this test exhibits improvement, 
by more than a factor of four, in the 
total execution time for this program. 

Figure 8 shows the time required to 
compile and link the program used 
to collect the data presented in figure 
7. The improvement is not as dra- 
matic in this example because these 
tasks are more computation inten- 
sive, with less time spent in disk 
operations. Nevertheless, there is a 
decrease of 30 percent in total execu- 
tion time. 

You might well ask whether you 
should consider the degradation in 
the transfer rate produced by using 
the more complex algorithms in the 
cache system. That is, are we slow- 
ing down the transfer rate by spend- 
ing too much time in determining if 
the data is in cache memory, or in 
sophisticated prefetch and replace- 
ment algorithms? We found, at least 
in the case of PC-DOS 2.0, that the 
time spent in the various caching al- 
gorithms was insignificant in com- 
parison with the time spent perform- 
ing the actual data transfer. It there- 
fore turns out that the cache memory 
has a transfer rate almost equal to a 
RAM-disk system whenever it con- 
tains the requested data. We have, of 
course, implicitly assumed this fact in 
our previous plots of transfer rate ver- 
sus hit/miss ratio. In this regard, disk 
caching has an advantage over mem- 
ory caching. In disk caching, the 
various algorithms are executed once, 
at most, for every block that 15 trans- 
ferred; in memory caching, some of 
the algorithms are executed once for 
each byte or word that is transferred. 


Conclusion 

We have determined that you can 
utilize the added addressable mem- 
ory afforded by 16-bit processors in 
a very useful way to improve the 
overall effective transfer rate of Win- 
chester systems and to provide ap- 
parent, sometimes dramatic, perfor- 
mance increases. For the case of cach- 


Before Johann Sebastian Bach developed 
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CP /M-80 version ................... Ф150 
CP/ M-86 or MDOS version .....,. $195 
(when ordered with any Avocet product) 


EPROM Programmer -- Mode! 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partíal programming. 


PROM es supported; 2508, 2758, 
2516, 2716, 2532, 2732, 2732A. 
27C32, MCMB766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749. 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


Circle 51 on inquiry card. 


Target CP/M-80 CP/M-86 
: IBM РС, MSDOS'" 
Version Versions 


[...XASM5] | 8051 | 
| ..XASMéS | 6502 - 


ЭЖЕНЕ uim 
ХАЗМЕВ F8/3870 

COP400 

NEC 7500 


Coming soon: XASMORK...68000 


Cal! Us 


lf you're thinking about development sys- 
tems, call us for some straight talk. If we 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer ..... sse ‚ $429 


and don't have what you need, we'll help you 
Options include: find out who does. if you like, we'll even 
Software Driver Package - talk about Bach 
enhanced features, no installation 
ег Version $5 САЦ. TOLL FREE 1-800-448-8500 
[BM PC Version........... $ 95 (In the U.S. except Alaska and Hawaii) 
ami y SOCKel plor... VISA and Mastercard accepted All papular disc formats np 
8751 family socket adaptor , . , $174 == > piossa жесі Prees da noi achat ура and 


8755 family socket adaptor... $135 


G7228 Programmer by GTek -. baud 
to 2400 ... superfast, adaptive program- 
ming algorithms .,. programs 2764 in one 
minute. 


Ргосгаттет ................ 9549 
Ask us about Gangand PAL programmers. 


HEXTRAN Universal HEX File Con- 
verter — Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 


"Trademark of Сена! Research = " "Trademark of Microsoft 


AVOCET 
SYSTEMS 


584-B 


INC. 


DEPT. 
804 SOUTH STATE STREET 


RCA, Fairchild, Teklronix, Texas 
instruments and Binary formats. 


Converter, each version..,.... $250 


DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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SPECTACULAR 
OFFERS 


wabash 


81/4” SINGUI регу 1.49" 
БАД” xs 1.80" 
5 14" suntan... 2.39* 
51," asic, 3.49* 
й" zum. 1.09” 
4” =.” 
8” жа. 2.99* 


maxell. 


инин WARRANTY 


МО] DA" emm 2.09* 
FD1-128 8" ==. 3.49* 


© BASF | BASF.. 


Г тва шаап ышт к т 


154968 5%" 55.00 1,79* | 54974 5%” 53.00 2.09* 
[52128 8" 524110" 54008 8" 53.54 2.29" 


“ТОК Метогех 


итиң Жанд! 1 TAN имам 
2501 5%” s1s,0d 2.19" | 3481 5%” ss,dd 1.99" 
2801 8" — 315,00 3.59* | 3062 8" 58,50 2.09" 


= шаран 


ЧАПАН Милали + 


7440-0 5'A" ss, dd 7,95" | №070 5%" 55,00 2.14* | 


740-0 8" *5,54 2.30" | FDIS 8"  s5,sd 3.09* 


WE ALED XTÉCS AT FANTATTIC LORY МСН 


гт Dran оша 


Маин. аре, шә Слініре, Gals Corus sod (ші Picti 


Ж QUANTITY 100. SMALLER QUANTITIES ADD 5% 


а DISK ORIVE HEAD | 2-70 CASSETTES 
в CLEANING KITS 


dim 5%° 


15.95 | ine’ 8.00 


ЅМАРЧТ POWER CENTER 
Tam оле coded init six! 
Power Surge Contre 
АЯ Fübaten 

15 Ame Осин ease: 59.96 


we LIBRARY CASES 
" |в қызгім/і0 2.99 
5% - Минни! 2.49 


BOOK VALUES| SOFTWARE 


FULL SELECTION, AT FANTASTIC PRICES 

DISCOUNT PRICES 
оп hundreds of 
tities published by 
ALFRED, HAYOEN, 
DILITHIUM, SAMS, 
TAB, McGRAW HILL 
&nd many others. 


SAVE UP TO 50% 
on thousands of soft. 


ware packages tor all 
syatama, including 


Engineering. Games, 
Graphics, ЛіМу, and 
many mors. 


* Wriltes месіне нт arcepled Los pureiameti 
ңиз ed well пад barma lar act 20 бы Vitus o {местага arder 
tiigist wi а 1140 писали er міне. рыз shipping charges. © COD 
tester) p 10% бран! e Wa perapi Vien Махин Henry Defers. od 
Сета пиа о Checks крыле bank балага е Муатта РЕВ йм 
Мм. Шыған Кімің мово 2.00. minimam erdes 1006 = Сомона 
тий 000 0% ибт tex Prices гай term зл! la бане fiel salire а 
Шз sehjoct ty astabilny ЛЗ ped солис» о ÀU sies orp Wati a 
Шише раме àt ый німі 

SS A e o 
We alo шін puer пропо piintwheels typo emnt 
Cuupment covers power стсді, papes supplies shore and 
Мет) әзірле {типниге and many olha accessanes lor werd 
and data processing systems Write іп os ires cabin 


Chifers Oniy 


B00-854-1555 
ir sem «pn 


619-268-3537 DATA PRODUCTS 


meus Hollie p Anytime ITT TELEK 498221? 


м 
619-268-4488 6068 CLAIREMONT MESA BL YD 


Eeciusiva Mrntidy ӛресінік SAM DIEGO, CALIFORNIA 92123 
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TIME FOR COMPILE AND LINK 


35 


30 


25 


TIME iN SECONDS 


іл 


2 3 


CASE 


Figure 8: A bar plat of the time required to compile and link a C program. As in figure 7, 
bar 1 was obtained with no caching, bar 2 was obtained with an empty cache, and bar 3 was 


obtained with fully cached operation. 


ing within the disk driver, the cluster 
prefetch method does a good job. We 
chose the cluster size based on char- 
acteristics of the disk hardware. 

It appears that the LRU replace- 
ment algorithm delivers the best hit/ 
miss ratio and should be used 
because the time spent in the actual 
transfer dominates the computation 
overhead. We aiso found that the 
complexity of the various algorithms 
had a negligible effect on the transfer 
rate. 

On the basis of the example of the 
extremes between little repetitive 
usage and significant repetitive 
usage, we feel that the average single- 
user system can expect an overall hit/ 
miss ratio greater than 10 for a cache 
size of 256K bytes. We generally at- 
tain hit/miss ratios of 20 to 50. These 
high ratios lead to an overall improve- 
ment in the disk transfer rate of 5 to 
15, depending on the amount of head 
movement that occurs in the un- 


cached disk. The effect of caching for 
the case where all of the files ac- 
cessed are fully cached is that the 
transfer rate after the files first have 
been brought into cache is equal to 
that of a RAM disk. The improve- 
ment produced by utilizing a disk 
cache is significant for the case of 
single-tasking operating systems. И 
should be almost indispensable for a 
multitasking system, or for a Win- 
chester disk drive used as a file server 
by several computers in a local-area 
network.@ 


Roy C. Chaney holds а Ph.D. in solid-state 
physics and is an associate professor of physics at 
the University of Texas at Dallas. 

Brian W. Johnson holds a Ph.D. in electrical 
engineering. He is он leave from the University of 
Texas at Dallas, where he 15 an associate professor 
of physics and computer science. johnson was a rice- 
president of research at Percom Data Corporation 
when this article was written. 

The authors can be reached at the Department 
of Physics, РОВ 688, University of Texas, Dallas, 
TX 75080. 


Introducing the Most Powerful. 
Business Software Ever! 


TRS-80" (Model I, Il, III, or 16) • APPLE" е IBM™ е OSBORNE" e CP/M"* e XEROX™ 


шы. = « 
ж- 


Tired €t Your, 
mNEKEDAR LEDC 


тїї = 
The VERSABUSINESS" Series 
Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VE SAHRECEIVABLES" $99.95 | | VERSALEDGER 1" $149.95 

MEME o АП roi ee, oiana, and VERSALEDGER Ш" las complete accounting system that grows as your business 
Gwas бой of your company money, and can provide automatic billing far past due ас. grows. VERSALEDGER II" can be used as a simple personal checkbook register, 
Conr, RECEIVABLES” prinia all necessary statements, invoices, and summary expanded to a small business bookkeeping system or develaped into a large 
reporta and can be linked with VERSALEDGER 11° and VERSAINVENTORY". corporate general ledger system without any additional eaftware. 
VERSAPAYABLES" $99.95 x Уы. 10,000 жезді. ы A eun, т сарассу 
VERSAPAYABLES" № designed to keen track of current and aged payables, keeping ө hoes all check and general prda information е" 

іп touch with all information regarding how much money your company owes, end lo e prints tractor.íeed checks 3 

whom. VERSAPAYABLES™ maintains a complete record on each vendor, prints checks, 4 р di it op Te ebooks rallgd 

check registers, vouchers, transaction reports, aged payables reports, vendor reports, andes muitipie che and gene gers, 4 

and more. With VERSAPAYABLES™, you can even let your computer automatically select % Ат. 17 с ustomized accounting reports including check registers, 
which vouchers are to be раю. зајапсе sheets, income statements, transaction reporte, account 
VERSAPAYROLL™ 99.95 hen 

VERSAPAYROLL™ is a powerful and sophisticated, but easy to use payroll system that LEDG ! man 

Кегре track of al government required payroll information. Complete employee records Mua for ep ACQUA и \ eA БОЕК il" manua wil bel ee 
are Pipe ep all necessary payroll calculations are performed automatically, with сіі famndisr with VeRSALEDGER I”. usin complete > Gata files 
totals disp on screen for operator approval, A mui eo be run totally, automati- q lied disket d than 50 * g f 4 

cally, or the operator can intervene to prevent a check from being printed, or to alter supplied on diskette and more than 50 pages of sample printouts, 
information on it. If desired, totals may be posted to the VERSALEDGER П“ system. 


INVENTORY™ $99.95 


SA 
VERSA ORY* ва complete invenipry cantral system that gives you instant access 
(а data on any item. VERSAINVENTORY* keeps track of all information related to what 


SATISFACTION GUARANTEED! | 


i in stock, ош of stock, on backorder, atc., stores sales and pricing data, alerts Every VERSABUSINESS" module is guaranteed to outperform all other competiteve systems, 
an item falls below a preset reorder point and allows you to enter and print and at a Нас! м { the Pw st. H vou X — with —— 1” module, you 

1 i i қ may return st әліһеп 30 days lor a refund. Manuals lor any VERSABUSINESS" module may be 
or tolink with the VERSARECHVABLES* system. VERSAINVENTORY™ prints purchased for $25 each, credited toward a later pure hase of thai module 


needed inventory listings, reports of items below reorder point, inventory value re- 
ports, periad and year te sales reports, price lists, inventory checklists, etc. 


To Order: 
Write or call Toll-free (800) 431-2818 
(N. Y.S. residents call 914-125-1535) 


COMRUTRONIC : tt nes COD аца ый 
à N * add $4 (or СОЮ. аг non UPS areas * add proper postage elsewhere 

i g ы S “ = ga 
50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 pee adc s gie ool ЖЕН | 


Delwery subject to availability 


* TRS-80 is à trademark of the Radio Shack Division of Tandy Corp. - *APPLE ш a trademark of Apple Corp. - “ІВМ із a trademark of IBM Corp. - “OSBORNE i a ноет of Osborne Cir 
*CP/M is a trademark of Digital Research - "XEROX is а trademark of Xerox Corp. 


We've got speed, performance and 3,000 new applications 


to satisfy that appetite. 

Introducing the Digital Research CP/M Gold Сага. The 
pick of the hardware crop for your Apple*Computer 

Just plug it into any slot in your Apple lI, П+ orlle, and you 
get a new generation machine that runs CP/M Plus” and EA 
all those programs it could never handle before. 

Impressive, but not surprising. After all, who better . 
than the creators of CP/MP*to perfect it for your Apple? | 

And if you thought your Apple was a bit slow, chew on this. 

We combined CP/M Plus, the Z80B microprocessor y 
and optional Disk Cache to push your Apple to perform 
up to three times faster than any of the competition. 

With the speed to handle programs like dBase II” | 
in half the time. And we ve included CBASIC?so you can write 
customized programs. 


336 BYTE May 1984 


It even boosts your monitors CP/M output to full 80 column 
video. And those are just the basics. | 
For serious programmers Wwe 


also included a macro-assembler ap әде ITAL 
and symbolic debugger. Explaining RESEARCH’ 


it all in two complete manuals. We make computers work" 
It all gen down to this. Soon 


“М, there will be two kinds of Apple users. 
\ thos with the CP/M Gold Card. And 
those who are still hungry for one. 


Гор aden i alae Sls cat e TAN 
Rese Сұр and products are ether (пития cox cegatarnd trademarks of ОМ Research inc. 
ш А } бу о 
Circle 134 on inquiry card. 
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a TP RS WI 


‘hen Fox & Geller set out to conquer the world of 
Management Control software they met with key 
managers from Fortune 500 companies. They studied the 
demands. made on managers, and the demands those man- 
agers made on their software. And they learned the reason 
many of them used the programs they were using was not 
because it was the nght software for the job, but because 
there was nothing better to choose from. Well, now there is! 
Introducing OZ: MANAGEMENT CONTROL! 

Designed by managers for managers! OZ is more than а 
spread-sheet. OZ is the first fully integrated Management 
Control System designed to bring highly sophisticated 
management technique to today's business manager. 

OZ does everything a manager does, like: forecast 
revenues and expenses, compare actuals to forecast, pin- 
point and understand variances. OZ can even perform 3- 
dimensional analysis of your data. And at the touch of a 
key, OZ will graph anything you са! to the screen, in color! 


OZ is complete financial reporting and information 
control with fully integrated graphics, OZ talks to you in 
plain English. And is so fully automatic, so easy to use, that 
most functions are performed by touching only one Key! 

OZ is the most advanced software ever developed for 
the personal computer. 

Call us at (901) 794-8883 and discover the difference 
the right software can make in controlling your business 


Fox & Geller, Inc. 604 Market Street, Elmwood Park, М.) 07407 (901) 794-8883 ЦК. 17 Wigmore Street, London WI, England- 011 441-580-5816 


1983 Fox & Geller 


Update on Apple Macintosh 


The Macintosh and Lisa 2 are out, 
although a few unpleasant surprises 
occurred between the deadline for 
my articles appearing in the February 
BYTE (pages 30 and 84, respectively) 
and Apple's formal announcement 
on January 24. In a word, the Macin- 
tosh (or Mac) is more expensive than 
we thought it would be. At one time, 
Apple had decided on a $1995 price 
for the bastc Macintosh, but the com- 
pany changed this to $2495. Other 
changes include: Imagewriter (re- 
ported at $495), $495 if bought with 
a Mac, $595 otherwise; numeric key- 
pad, $129 (up from $99); second disk 
drive, $495 (up from $395). Apple 
also announced a 300-bps (bits per 
second) modem for $225 and a 
1200-bps modem for $495. 

Apple has also formed the Apple 
University Consortium (AUC) to 
“further the use of computers in 
higher education” by making “com- 
mitments to supply large numbers of 
its new Macintosh personal com- 
puters to 24 leading universities,” in- 
cluding Yale, Stanford, Dartmouth, 
Brown, and the University of Michi- 
gan. Apple requires member univer- 
sities to create courseware and meet 
regularly together. Faculty and 
students will be able to buy Macin- 
toshes at reduced rates; a source 
close to the University of Utah, an 
AUC member, said that the prices 
were $1200 for students and $900 for 
faculty. 

Apple also announced three mem- 
bers of the Lisa 2 family: the Lisa 2, 
at $3495; the Lisa 2/5, at $4495; and 
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and Lisa 2 


Gregg Williams 
BYTE Senior Technical Editor 
the Lisa 2/10, at $5495. АП units have 
512К bytes of memory and one 
34-inch microfloppy-disk drive, The 
Lisa 2/5 adds an external 5-megabyte 
Profile hard disk, and the Lisa 2/10 
adds an internal 10-megabyte hard 
disk. Lisa 1 owners can upgrade to 
a Lisa 2/5 for free until [une 1, $595 
afterward, or to a Lisa 2/10 for $2495. 
A 512K-byte memory upgrade is 
$1495. The Macintosh operating sys- 
tem (needed for a Lisa computer to 
run Macintosh software) comes free 
with the Lisa 2 computer and is avail- 
able at extra cost for buyers of the 
Lisa 2/5 and 2/10. Apple also an- 
nounced Apple Bus, a low-cost local 
network that will allow Macintoshes, 
Lisas, and (later) Apple II-family 
computers to share common periph- 


erals. 


Commentary 

Initial reaction to the Macintosh 
has been strongly, but not over- 
poweringly, favorable. А few tradi- 
tional computer users see the mouse, 
the windows, and the desktop 
metaphor as silly, useless frills, and 
others are outraged at the lack of col- 
or graphics, but most users are im- 
pressed by the machine and its 
capabilities. Still, some people have 
expressed concern about the relative- 
ly small 128K-byte RAM (random- 
access read/write memory) size, the 
lack of any computer language sent 
as part of the basic unit, and the 
inconvenience of the single disk 
drive. Although Apple has said 
nothing officially, it 15 widely be- 


lieved that Apple will offer a 512K- 
byte Macintosh upgtade by the end 
of 1984; since the Macintosh memory 
chips are soldered onto the printed- 
circuit board, this will not be a sim- 
ple upgrade that most users will want 
to do at home. The Macintosh is 
largely a computer of unparalleled vi- 
sion on Apple's part; however, that 
vision failed when the Mac was 
limited to 128K bytes of memory. 
It took no vision to see the need for 
a larger memory: much existing soft- 
ware (for the IBM PC, for example) 
already makes use of 256K- and 512K- 
byte memory spaces. 

At the current prices, a usable sys- 
tem (Macintosh with one language, 
Mac Paint/Mac Write, Imagewriter 
printer, and second disk drive) will 
now cost $3879 ($100 less if you buy 
the Imagewriter with the system). 
This is considerably more than the 
$2984 possible package price quoted 
in my February article. Marketing 
decisions have compromised Steve 
Jobs's vision of "something really in- 
expensive so that everyone can afford 
it" Also, the higher price will prab- 
ably decrease the influence of the 
machine on the market; this may 
make the difference between the 
Macintosh being just another suc- 
cessful computer rather than being 
the computer that is popular enough 
to be a surviving alternative to the 
looming IBM monopoly. ш 


Gregg Williams is m senior technical editor at 
BYTE. He сан be reached at РОВ 372, Hancock, 
NH 03449. 
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Fitting Curves to Data 


The Stmplex algorithm is the answer 
Marco 5. Caceci and William P. Cacheris 


Fitting functions to data is a fre- 
quent task in science and wherever 
you need to superimpose complex 
mathematical models on data. Most 
curve-fitting programs presently run- 
ning on microcomputers are either 
locally written, brute-force stepping 
procedures, or Newton-Ralphson 
algorithms in BASIC and FORTRAN 
that have passed hands dozens of 
times. The Simplex algorithm we use 
is relatively recent (1965) and has 
been applied to curve-fitting prob- 
lems only in the past few years, most- 
ly in academic circles. 

Consider a set of number pairs, zi, 
Vu Хә, Vy ioi Ху, Yn. It is easy to im- 
plement a linear fit, computing the 
parameters a and b of the "best" 
straight line, y = a + bx, passing 
through the points. Some pocket cal- 
culators have the necessary routines 
in firmware. And there are programs 
available that can fit any set of points 
to a polynomial or some "well- 
behaved" function. It would be con- 
venient, however, to be able to fit sets 
of data points to more complicated 


340 BYTE May 1984 


Florida State University 


functions, or, for that matter, to find 
an algorithm capable of fitting a set 
of data points to any function, no 
matter how complex. 

Within the speed and memory 
limitations of the computer on which 
it runs, the program Simp is capable 
of computing the parameter values 
that best fit a particular set of data 
points given an analytical function 
with any number of variables and pa- 
rameters. The program utilizes the 
Simplex algorithm and is written in 
Pascal/Z version 4.0. 


Problem Definition 

It is easier to understand curve fit- 
ting if you start with an example. As 
a typical case of experimental data 
that provides useful information 
through a complex function, consider 
the Michaelis-Menten kinetic theory 
of enzyme action. The Michaelis- 
Menten equation has the form y = a 
x x / (b + x). Experimentally, you 
measure the initial reaction rates: y, 
for different substrate concentrations; 
x, in order to determine the value of 


constants; а and b. The a represents 
the maximum initial reaction rate and 
b the enzyrne's affinity for the sub- 
strate. The problem lies in determin- 
ing the best values of a and b for a 
given set of x and y data. 

Figure 1 represents a set of six ex- 
perimental data points, x,, y; and 
the curve described by the Michaelis- 
Menten function that best fits them. 
The points do not fall exactly on the 
curve because they are affected by ex- 
perimental error, and they are redun- 
dant. Two would be enough to define 
the curve, but by providing a larger 
number the errors tend to cancel 
and possibly can be estimated. A fur- 
ther assumption that simplifies the 
mathematics (and is usually true) is 
that the x values are virtually error 
free; the only significant errors are in 
the experimental determination of 
the. y values. 

In the equation y = a x x / (b + x), 
constants п and b do not vary within 
a set. Variables x and y do. The ex- 
perimenter varies x, the independent 
variable, freely during the experi- 


ment; y, the dependent variable, is 
measured by the experiment, and its 
value (hopefully) depends on x. The 
Michaelis-Menten equation forms a 
model when applied to an experi- 
ment, and the constants in the equa- 
tion become the model's parameters. 
This model has, therefore, one in- 
dependent variable and one depen- 
dent variable and it is described by 
an equation with two parameters. To 
fit the curve you must estimate the 
"best" values for these parameters. 

You can use two strategies to obtain 
a fit: linear and nonlinear parametric 
fit. If the model contains only linear 
equations (integral powers of the 
variables), you can use a linear algo- 
rithm. The great advantage of linear 
methods is that the solution is often 
immediate, i.e., they don't require an 
indefinite number of iterations. The 
main disadvantage is that many func- 
tions are not, and cannot be reduced 
to, linear equations. 

The Michaelis-Menten equation in 
the example is not a linear equation, 
although you can manipulate it into 
a linear form. It is easy to prove that 
if you plot 1/y versus Их, the result 
is a straight line whose slope is b/a, 
whose intercept is 1/2, and whose 
equation is Му = 1/a + bla х Их. You 
can find good values for a and b by 
drawing or computing the “best” 
straight line through the “manipu- 
lated” experimental points according 
to the least-squares criterion. 

You can extend this approach by 
properly using matrix algebra to han- 
dle more than two parameters and/or 
polynomial expressions. It is general- 
ly not a good practice to transform 
nonlinear systems into linear ones 
even when it is possible. Not only is 
it somewhat cumbersome, since you 
must handle each different function 
in a different way, but the error 
distribution and the statistical weight 
of the data points change after such 
transformations. If you don't deal 
with this properly, it can result in 
substantial inaccuracies. 

In general, to handle nonlinear 
functions you need nonlinear para- 
metric fits. Unfortunately, all general- 
purpose, non-linear, curve-fitting 
algorithms developed to date have 
one annoying feature—namely, they 


Figure 1: Plot of experimental data: initial reaction rates (y) versus substrate concentration 
(x). The data obeys the Michaelis-Menten equation: y = a x x/(b + x). Note: the best-fit 


curve is also drawn. 


are recursive. You must adjust the 
parameters in an iterative way with 
no idea of how many repetitions you 
will need to achieve convergence or 
even, for that matter, if you can. Non- 
linear parametric fits also require ini- 
tial estimates of the values sought. 


The Response Surface 

Getting back to the example, you 
need a method for finding the best 
values of a and b for a set of x and y 
data using a nonlinear approach. 
And you must be able to generalize 
this method for any kind of function. 

First, you need a new representa- 
tion of the data. If you choose ar- 
bitrary values for a and b, you can 
determine the corresponding values 
of y for each experimental x from the 
equation. Good values for a and b can 
adequately predict y values that are 
close to those experimentally mea- 
sured. 

Quantitatively, if you have n data 
points, label each value of the in- 
dependent variable as xy, Xa ..., X, 


- 


and each value of the dependent 
variable as ул, Yz ..., y,. Also, label 
your я predicted values (as calculated 
by the equation using certain values 
for a and b) for the dependent vari- 
able уз, уз, ..., у. Any pair of a and 
b values thus produces a set of y, 
predicted values corresponding to 
the experimental x, set. 

The sum {у – yJ* + (№ — y? + 
... + (у, — УЛ is called the sum of 
the squared residuals (SS,) and сап 
be written Efy; — у}. The lower 
this sum is, the better the curve fits. 
This is called the least-squares 
criterion. For random errors random- 
ly distributed (usually a reasonable 
assumption), this is the best criterion 
of all. 

If the error distribution is not ran- 
dom but known, you can usually 
assign a statistical weight w, to each 
data point. The least-squares criterion 
will then minimize the sum: SS, = 
Z, w, (y, — УР. 

Thus, the problem of finding the 
best values for a functions unknown 
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55; 


Figure 2: Representation of the response surface, 


55, versus a and b. The best values for 


a and b are those where the SS, value is the lowest. If you have poor a and b values, you 


will get large values for SS,. 


parameters becomes the problem of 
finding the minimum of a new func- 
tion, SS,. In this example, we can 
picture a and b as the independent 
variables and 55, as the dependent 
one (figure 2). In general, if you have 
a function with н parameters to be 
optimized, SS, describes an (n+1)- 
dimensional surface, called the re- 
sponse surface. If you have very bad 
parameter values, the surface point 
values are high, As you move toward 
better values, the response surface 
dips toward a minimum. 


Searching for the Minimum 
The best values of a and В Це at the 
minimum of the function 55, - 
L ш (у, - у, and you need to 
find this minimum. Before discuss- 
ing the Simplex algorithm, let's con- 
sider the most common alternatives. 
The stepwise descent strategy con- 
sists of adjusting one parameter at a 
time, sequentially, until you find a 
minimum along that parameter, and 
then repeating the process until all 
values are stable. This algorithm is 
relatively easy to program and will 
converge virtually all the time, but it 
can be extremely slow to run, espe- 
cially if there is a large number of 
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parameters or any appreciable cor- 
relation between them. 

Steepest descent methods adjust 
the parameter values along the direc- 
tion of the response surface's fastest 
decrease. They involve fewer itera- 
tions, but they require knowledge or 
computation (by numerical differen- 
tiation) of S5,'s first derivatives. 


A simplex is a 
geometric figure that 
has one more vertex 

than the space in 
which it is defined has 
dimensions. 


The Newton-Ralphson algorithm 
(and its many descendants) is the 
most popular nonlinear, least-squares 
fitting algorithm today, Although it is 
mathematically complex and always 
prone to divergence, it is fast (espe- 
cially where the hardware supports 
matrix and floating-point operations), 
and speed is the most important con- 
sideration with computer time as ex- 
pensive as it is. 

Basically, the algorithm varies the 
parameters until the partial deriva- 


tives of SS, are all sufficiently close 
to zero. At each iteration, it computes 
the amount by which the parameters 
are changed, creating a square matrix 
that contains all the second deriva- 
tives of SS,, then inverting this 
matrix and multiplying the result by 
the previous values of the first 
derivatives. 

This approach often gives rapid 
convergence, but it also suffers sub- 
stantial drawbacks. The program can 
diverge if it starts from inaccurate ini- 
tial guesses, Considerable truncation 
errors can occur in the partial 
derivatives’ calculations and in the 
matrix inversions, particularly when 
the installation does not support 
doubie-precision formats. Also, the 
numerical calculation of all the par- 
На] derivatives at each repetition re- 
quires massive amounts of computa- 
tions. 

The Marquardt algorithm and 
other more recent methods are math- 
ematically equivalent to a mixture of 
the Newton-Ralphson and the steep- 
est descent algorithms. It avoids the 
divergence problems of Newton- 
Ralphson without the unacceptable 
losses in speed. The àmount and 
complexity of code generated in this 
way can, however, become sub- 
stantial. 

The Simplex method is relatively 
new; it was first proposed by J. À. 
Nedler and R. Mead in 1965. They 
used it to find mathematical function 
minimums. Since then, various ap- 
plications to fitting problems have 
been developed. 

А simplex is a geometric figure that 
has one more vertex than the space 
in which it is defined has dimen- 
sions. For example, a simplex on a 
plane (a two-dimensional space) is a 
triangle; a simplex in three-dimen- 
sional space is a tetrahedron, and so 
оп, 

The basic idea in the Simplex 
method is to build a simplex in the 
M+1-dimensional space described 
by the parameters you want to fit. 
For example, in the Michaelis- 
Menten equation above, there are 
two parameters, d and b. You can 
consider them as axes in a plane on 
which we create a simplex (a tri- 
angle). Each vertex is then character- 
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Figure 3: Two-dimensional simplex BWO illustrating the four mechanisms of movement: reflec- 
tion, expansion, contraction, shrinkage. В = vertex, W = worst vertex, R = reflected vertex, 
E = expanded verter, C = contracted vertex, and S = shrunken vertexes, 


ized by three values: a, b, and the 
response S55,. 

To reach the lowest value of 55р, 
the program moves the simplex 
"downhill'', accelerating and slow- 
ing down as needed. It follows the 
rule: find which vertex has the 
highest (worst) response and which 
has the lowest (best), then reject the 
highest and substitute another one 
for it. The program computes the 
new vertex according to one of these 
mechanisms: reflection, expansion, 
contraction, and shrinkage. 

If you want to create a reflected 
vertex, call 4 the distance from the 
worst vertex to M, the midpoint of 
all the other vertexes. For the triangle 
this is the distance from the vertex to 
the center of the line that connects 
the other two vertexes. The reflected 
vertex is located at a distance d from 
M on the line continuation that joins 
the rejected vertex to M. 

If the response of the reflected 
vertex is neither worse than the re- 
jected one nor better than the best 
one in the simplex, then the program 
accepts it. If the reflected vertex has 
a lower (better) response than the 
previous best, the program tests an 
expansion by reflecting twice the 
distance d. The expanded vertex is 
accepted if it has a lower response 
than the rejected one; otherwise, the 
program accepts the reflected one. 

If the reflected vertex has a higher 
(worse) response than the rejected 
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vertex, the program tests a contrac- 
tion by moving the rejected one a 
distance of one-half 4 toward the 
midpoint. This contracted vertex is 
accepted if it produces a better 
(lower) response than the rejected 
one; otherwise, a shrinkage occurs 
and all vertexes, except the best one, 
move directly toward it by half of 
their original distance from it. 

Figure 3 illustrates these four 
mechanisms and figure 4 gives the 
rules of simplex movement in flaw- 
chart form. Figure 5 shows an exam- 
ple of a simplex moving on $5,'s 
contour plot for a two-parameter fit. 

It is possible to make various modi- 
fications to the present algorithm. 
One common variant substitutes the 
shrinkage with a contraction beyond 
point M. And you can change the 
coefficients for the reflection, expan- 
sion, and contraction within certain 
limits. 

The rules given above show clear- 
ly the advantages of the Simplex 
strategy: 


eDivergence is impossible. 

e You need to compute the response 
value only once or at most a few 
times for each iteration. 

eYou don't need any knowledge of 
derivatives or numerical differentia- 
tion. This avoids rounding-off errors 
and allows the handling of non- 
continuous functions. 

eNo matrix operation is involved. 
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Figure 4: Flowchart of the Simplex algorithm. 


Every function that you can write 
as computer code, you can optimize 
with the Simplex algorithm. In par- 
ticular, to implement contour condi- 
tions, such as "parameter r must be 
positive, parameter s must be be- 
tween one and ten, etc.,” you assign 
very high values to 55, points corre- 
sponding to out-of-boundary param- 
eter values to prevent the simplex 
from ever entering these regions. 
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Program Description 

Simp (listing 1) is written in 
Pascal/Z (Ithaca Intersystems) version 
40 to run under the CP/M-80 oper- 
ating system. This example contains 
about 200 statements and compiles 
into 19K bytes. Despite the care taken 
to try to avoid any nonstandard 
(Jensen and Wirth) expressions, some 
ПО (input/output) expressions are 
not standard, and you should be 


cautious about transporting Simp to 
other compilers. A version running 
оп a Control Data Суһег76 main- 
frame (Pascal 6000.34.0 compiler) is 
also presently available, and a BASIC 
translation for the Atari microcom- 
puter is coming soon. To date, Simp 
has been used to fit functions with 
up to nine adjustable parameters, up 
to 200 data points, and two indepen- 
dent variables. The speed and mem- 
ory limitations of the machine on 
which the program runs define the 
upper limit on these numbers. 

To operate the program, you need 
only modify the function declaration 
and, in some cases, the constants' as- 
signments and the ИО procedures. 
The only constants you must modify 
to accommodate different models 
are: m, the number of parameters to 
be fit; possibly мирр, the total number 
of variables per data point; and тир, 
the maximum number of data points. 
In the present example, nvpp is 2 (1 
independent variable, x, and 1 de- 
pendent one, y) and тнр is 200. 

The program input is in a disk file 
whose name is appended to the 
CP/M command. Procedure enter 
reads the input file. Simp directs enter 
to produce a screen output. If any 
error exists in the input file, you can 
easily detect it at this stage. If there 
are no errors, Simp redirects the out- 
put to the printer and invokes enter 
again. If you need additional data in- 
put or preprocessing of the data, you 
must modify procedure enter accord- 
ingly. 

Next, Simp computes the starting 
simplex values, represented as a 
square matrix n x n, where п is the 
number of parameters you want to fit 
plus one. Each matrix row is a dif- 
ferent vertex, for which the first mn- 1 
columns are the individual parameter 
values, and the mth column stores the 
response value to be minimized from 
the procedure sum. of  residuals. 

Procedure sum. vf residuals re- 
ceives a set of parameter values, and 
from these, combined with the exper- 
imental data, computes the response 
surface value at the corresponding 
point. That is, it computes the sum 
of the squares of the differences be- 
tween individual experimental de- 
pendent variable values and those 
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Figure 5: An example of the simplex moving on the response surface's contour plot. 


calculated for the same independent 
variable values using the parameters 
being tested, 

In this example, procedure 
sum. of residuals gives identical 
statistical weight to all data points. In 
circumstances where the data points' 
statistical weight is not constant, you 
should modify the procedure. 

Function f computes a single 
dependent variable value, у, from 
the parameters and a given indepen- 
dent variable value. The program 
spends most of its time in this func- 
tion, and you should be extremely 
careful to optimize its speed. 

Simp calls procedure order to iden- 
tify the highest and lowest values of 
the parameters and the response sur- 
face from among all the vertexes. It 
uses this information to compute the 
errors and rnake the decisions for the 
simplex's next movement. After Simp 
computes the vertexes of the first 
simplex from your initial guesses and 
their increments, procedure first out- 
puts the values to the printer and 
then to the screen, as directed by the 
main part of the program. 
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The main program loop moves the 
simplex according to the rules 
previously given. Procedure new. - 
vertex substitutes the rejected vertex 
with a new one. Simp exits the loop 
when the error (the percent dif- 
ference between the extreme values) 
for all parameters falls below the 
necessary limits or reaches the max- 
imum number of iterations. At each 
repetition new. uertex displays the 
new accepted vertex's values on the 
screen. 

Once the program exits the main 
loop, procedure report directs the 
results to the screen and the printer. 
It also creates two files on the default 
disk drive, FITDAT and ERR.DAT. 
FIT.DAT contains the fitted points, 
that is, the (x, y;) data points, 
where Simp copies the input x, 
values and computes their corre- 
sponding уз using 2 and р% 
estimated values. ERR.DAT contains 
the (x, йу) data points, where the 
xs are from the input and the dy; в 
are from the computed residuals (the 
quantities y, — ур). Both files begin 
with a series of six separated ones 


followed by the number of data 
points and then the data points 
themselves. If you need to post- 
process the data or if you change 
порр, procedure report will require 
modifications. 


Program Operation 

You must create an executable file, 
SIMPCOM, from the source file, 
SIMP.PAS. In Pascal/Z, this is done 
by executing: 


A> pascal56 simp 
This creates SIMP.SRC. 
А >раѕорі simp 
Optional optirnizer. It saves а 
few bytes. 
A>asmbl main, simp/rel 
Creates SIMP.REL relocatable 
file. 
A>link simp/n:simp/e 
Creates ЗІМРСОМ object code 
file. 


The command A>simp < infile > in- 
vokes the program where <infile> is 
a valid CP/M filename. The disk in- 
put file, «infile», is organized as 
follows: 


ethe maximum number of itera- 
tions (integer). Zero gives an in- 
finite loop. Very generally speak- 
ing, the program usually con- 
verges in less than 20 x m* 
repetitions. 

eyour initial parameter guesses 
(m floating points). 

eyour initial parameter in- 
crements (m floating points). 0.0 
blocks the corresponding pa- 
rameter, The recommended 
values are one-tenth to one-half 
of your initial guesses. 

ethe maximum errors allowed 
(m + 1 floating points—one for 
each parameter and one for the 
sum of the squares of the 
residuals). The recommended 
values are 1E — 4 to 1E - 6, 
ethe data (Xw Yar Х,У, 


Yat- 


TP 


The program tolerates different in- 
put formats and any separator (space, 
tab, carriage return, line feed) should 
work, It is essential, though, to ter- 
minate the input file without any 
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Sub logic Ате Марл Anba? CBS Gonm-Bndoo Made Едау 


BUSINESS SOFTWARE 
вала acd 32.50 shipping and handling for Bach (ale ordered Irom bahaw 


ATI How То Lae Muri Mare 
ATI Mow Fo Ute short Word 
Comet Comat МВА 


HANGWARE Разве acid appropriate shippang aed 

ті righ! in parentheses) bo cach tem ordered trom below 

тила 

ЫП 

#115. 6T гї 00: 
1900 (2 60i 
140 00 12 80! 
415 00^ (2 50) 


230.00" 14 00i 


МЕС Speen 3550 41 CPS 1.60400" 132 Мн 
NINE «Quar panes 


МЕС 2050 Чүл 20 CPS 5 ОУ 117 SN 


эз. 752) 
210.00” r2 50) 
ode 12 50) 

9900 r2 80) 

No! 71 00) 


CALL 
CALL 
CALL 
zI D 11 00) 


142 00° :2 6 
м0 00° 250 у 
32000" r2 50) 
j (05 DD BM eqs) 
1399.00" 120 50% 2OMD Haia 131017 ,48 20 
толе (rog, Tene Fave PC ВМ Compass 1,690.00" 12 OOF 
| 2%” (250 qas 1200 19 СР5 мет. 870-ге Эт 
Марта) fouy Os» Coroner 15400” [2 50 panter 
BAS. 00° (? 60! UN A- т Monsior /77 anben — 19200 (3 РА 


960.00" (19 20) MEMORY 
pono" ("Io Mesue беге ns $46.00 г? DX 
сопран DOM d$ 
И ет a 15.00 
338 00 71! НИ Sang Mama 05 OO пре 29 508 (205. 
ийите pureed (bos ot ИМ 


"РС NETWORK Members psy ut 8% above he wholesale pice plus Supp 
Al Brees Cash, Ол credi card. maes mere A д I secon Charge 


Circle 304 on inquiry card. 


Choose hardware and 


Low prices, fast home delive 
software from hundreds of 


and two software rental libra 


на оп M ер beginning! me manufacturers, including: 

ETW в your source for . 
everything from memory chips ||” Altos * Microsoft 
to mainframes — and it's all - Amdek * Morrow 
just 8% above wholesale, * Apparat * Motorola 
plus shipping. ‚ AST : NEC 
HARDWARE - Ashton-Tate + Northstar 
Monitors (color and monochrome) * Atari * Okidata 
aas қолын : CDC Peach Tree 
Disk Drives шан height, add-on/add-in)| |. Coleco - Princeton 


Multi-Function Boards 


Graphics Boards ‚ Columbia * Quadram 
dee m - Commodore · Sanyo 
Бин А бна speeds avnilnbia) - Corona ‚ Sierra 
| : Cr 
SOFTWARE (rent or buy!) на: D 
nd in most major system , Digital Publishing 
ormats. 

Business — 24е Research » Softword 
um vai СРМ-86 , Eagle - Tandon 
Mcr BERR |. Ераоп Tecmar 
Sclentitic Appie-DOS * Franklin " Texas 
таулы hie peo * Hayes Instruments 
Graphics | ‚ ВМ * Toshiba 
SUPPLIES È монан, - JUS * Visicorp 

1 
(all tormats) ^ Cables ||" Lotus ' Prax 
крш Ин And Моге! » MicroPro : Zenith 


p" 
P 


REAL BUYING CE IT ns 8% 


above DEALER WHOLESALE 
stepping 


2. SHOP-AT-HOME CATALOG - hardware ә products all al jusl 8°. above 
3. KNOWLEDGEABLE CONSULTANTS ар WHOLESALE PRICES ! wi ањо — ай 
4. INSURED FAST HOME DELIVERY вхсизке mOMy-Savirw) services амамагне tn 
5. OPTIONAL BUSINESS SOFTWARE [сою satslacten па 0и алута My 
RENTAL pe ela и busine E 
ware ві just 20%- of The NETW 
low price o a7 e enn ( 3 E 3- de н Basic Membership ues that apply. 
тасе реги теит ош 
rente feu ln істесін, PAE, Y?" [n One-year mamberatup tor 58 
6 OPTIONAL GAME SOFTWARE RENT. „ПЛ Two-year mamberstup for $15 (SAVE $1) 
AL LIBRARY — All the same conditions app- | O Business Software Rental Library for $30 add | 
iy as for beneti five per year — members огу 
7. SPECIAL SAVINGS BULLETINS П Games Sofware Recta) Library lor 570 aod! 
8 DISCOUNT BOOK LIBRARY ре” year — members only 
9. MEMBERSHIP GUARANTEE | Special V.I.P. Membership 800 
10. PRODUCT GUARANTEE includes advance nebhcaton 


ol special Lrreted-quantty marchandise 
Г] One-year membaersinp ізі $15 
С] Two-year mambash ior $25 (SAVE $51 


С BOTH Business and Game Sohware 
Rental Libranes for $35 add! per 
I сең 10-day renial lo У(Р 


When ordering be sure (to provida os wHh 

your typa of computer, ariaunt o! memory 

humble and type of disk drives and type ot 
monitor oor nr monochrome} 


CALL TOLL FREE In sso Ай tma В П мел 
1-800-621- S- A-V-E f] MasiurCard. Г} Amancan Express 
in Illinois call (312) 280-0002 


Your Membership Validation Number: 58600 
You сап vaadates your membership number 
=з Т you wish yet your hirsi money: 

Saving order aver the gag о ATE m" 
VISA MASTERCARD ot AMERICAN EX- 


Ex 
Account Number шык с 


[Л Check or money order enclosed jar § 


and start saving today! 


PERSONAL COMPUTER NETWORK 
320 West Ohio 
Chicago. lilinois 60610 


Ай tems sobrect Io gvadabity 
ренту лас із change wiihout homes 
Copo шы РС NETYHORK ІМС 


О мал L)Commodoe Omer 


me 


P THE HETWORK * MEMBERSHIP APPLICATION 


S. plus р YES) Рыазе enroll ma as a memper of The NETWORK 
Bru rush m. р aue Іһоивапав of computer 


шпаа 


ТНЕ РЕРЗОМАЕ СОМРОТЕВ NETWORK — 


PRESS Our қ abla sernce consul. 
ume n MY йы Sat = Apt. No. — | 
— Сай now.. ‘doin the NETWORK | | 


My computers в v C Appie ii ams | 


(fgreiture nequered із казаа meee} 
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Listing 1: Compiled listing of the program, Simp. It is written in Pascal/Z (Ithaca Intersystems) version 4.0 to run under the CP/M оретНия 
system. 


Line Stmt Level 


1 1 О program simp; (curve fitting with the simplex algorithm} 
2 1 О {this example fits data to а Michaelis-Menten function} 
5 1 o 

å 1 О iby Marco Caceci, with help from William Caceris. 19832 
т; 1 СО (Chem. Dept. Florida State University Tallahassee FL32306; 
ё і О {no copy-right. SSSD floppy disk copies an request} 
7 1 О 

2 1 © {бее Nelder П.А. & К. Mead, Computer J. 7, 308 (1965) and 31 
9 1 О «L.A. Yarbro & S.N. Deming,Anal. Chim. Acta 74, 391 (197432 
10 1 Q 

11 1 о const date = 2 5/22/83": 

12 1 1 memo = 

15 1 1 

14 1 1 * fit of a Michaelis-Menten function s: yrax/(b+x)’s 

15 1 1 

16 1 1 m = 2% inumber of parameters to fiti 

17 1 1 nvpp = 2; £total number af vars per data point? 
18 1 1 n = m + і; (some compilers don’t like this? 

19 1 1 mnp = 200: {maximum number of data pointsi 

20 1 1 

21 1 1 alfa = 1.0: {reflection coefficient, >O} 

22 1 1 beta = 90.5; {contraction coefficient, Otoi? 

2.5 1 1 gamma = 2.0; {вхрапеі оп coefficient, 212 

24 1 1 

Ж 1 1 lw = 53 fwidth of line in data fields+it 

26 1 1 page = 12; 

27 1 1 root2 = 1.414214; 

2B 1 1 type vector = arrayL1..nJ of real; 

2 1 1 datarow = arrayL1..nvppl of real; 

30 1 1 index = Qa. s 259; 

51 1 1 var done : boolean; {convergence} 

2 1 1 1,3 : index; 

$5 1 1 h,1 : arra&ayLi..nJ of indexs {number high/low paramts} 
54 1 1 пр. fnumber of data points: 

S5 1 1 maxiter, {max number iterations} 

56 1 1 niter : integer: tinumber of iterations 2 

$7 1 1 next, {new vertex to be tested) 
38 1 1 center, {center of hyperplane described 

2 1 1 by all vertexes of the simplex excluding the worst?i 
40 1 1 mean, error, 

41 1 1 тахеге, (maximum error accepted? 

42 1 1 nig, ito compute first simplex? 
3 1 1 step : vector; (input starting steps? 

44 1 1 simp : ағғауГ1..ғ2 of vector; {the simplex} 

45 1 1 data : arrayL1..mnpJ of datarows {the data? 
46 1 1 fname : array[l..14] af char; Cfilename; 

47 1 1 біг. dout: text; tinput,. output) 

ан 1 1 

ЕО 1 1 

51 1 i function f (x : vector; d: datarow) : real; 

52 1 1 (x (1..п) the parameters, d has the data? 

5-5 1 1 begin 

54 1 2 f t2 xL123 № dL13J / (xC2] + dt11) 

cic 2 2 end; 

56 2 1 

38 2 1 

59 2 1 procedure sum of residuals (var х : vector); 

60 2 1 {computes the sum of the squares of the residuals} 
61 2 1 {х (1..т) passes parameters. Result returned in х (п) 3} 
62 z i Var i > index; 

З 2 2 begin 
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VISUAL 1050 Personal Computer System 


қ 


... the complete 


—_ professional solution at an unbeatable price. 


Complete Solution The VISUAL 1050isan  ' 
advanced personal computer system designed 
especially for managers and professionals. 

It comes complete with top-rated software and 
high-performance hardware ... all fully config- 
ured for easy set-up and simple operation. 


The VISUAL 1050 costs much less than other 
full-feature personal computers and comes 
with everything you need to tackle important 
professional jobs, right out of the box. 


Words, Numbers and Graphics The VISUAL 
1050 solves more professional problems than 
any other computer in its class. Whether you 
work with words, numbers, or graphics, the 
VISUAL 1050 speaks your language. You get 
WordStar,” MailMerge," Multiplan" and Digital 
Research's DR Graph" ...leading software 
packages for word processing, spreadsheet 
and graphics. And all have been specially 


Ви-Маррей Graphics 

Word Processing Software 
Spreadsheet Software 
Business Graphics Software 
Communications Software 


Dual Drive Capacity. 
Graptucs Resolution . 
Keys on Keyboard . 
Standard Memory 
Optional Wenchester 
Tit and Swivel Despiay 


adapted to share data and perform as an inte- 
grated software family. 


Communications, BASIC and More...You get Termina! 
Emulation software which turns your VISUAL 1050 into a 
powerful ASCII terminal for dial-up access to remote 
computer resources. And you get CBASIC" for custom 
programming applications. CP/M Plus,” anew and 
improved release of CP/M, allows your VISUAL 1050 

to support hundreds of popular third-party packages. 


Unbeatable Value $2,695 is the total retail price for the 
VISUAL 1050. You get the best and most popular software 
packages, ready to run on hardware which offers the 
features and quality you should demand. Two high 
Capacity disc drives. 128K memory standard. 

Fast, bit-mapped graphics. Full size green screen. 


Circle 398 on inquiry card. 


t—Inchucles CPU, Standard 
Based on manufacturers injormation available 


Mernery, Kanboard, Display. Teo Пс Drives. an Орегавло System 
Febnumy 


ЮВА VISUAL TOSO includes TBK User Memory Standard 


Standard printer and communication ports. Rugged 
93-key keyboard with special WordStar engravings. 
You can't buy a more complete hardware and software 
solution at anywhere near the price. 


See for yourseif* 


Visual Technology Incorporated 
540 Main Street, Tewksbury, МА 01876 
Telephone (617) 851-5000. Telex 951-539 


Registered tradembrk of Visual Technology Incorporated 
BYTE May 1984 


Get big performance 


from your small 


computer for just 


... with the latest information on 


Interactive computing, Incompatibility, New BASIC 
applications, Computer simulations, Data file 
development and maintenance, CP/M and its uses, 
Whiting more advanced programs, Algorithms, 


and more. 


Take this 5-volume 
Programming Library 
76.65 retail маме) ог | 
у2.95 as your introduction їо? 
the Small Computer Book Суб: 


md t clics 


Encyclopedia of the 
BASIC Computer Language 


by 
David А Lian 


rmi o. бен. ды. шы - nc - 
кее - [4 - ари + мар . 
qni Ww e PE x et Мат T "t . Кк 
$2 лм + [n ‹ 

ға, и ДУ гу Lini М 


You simply agree to buy 3 more books—ot handsome discounts—within the next 12 months. 


In rhe ever changing computer field, new techniques 
and applications seem to happen overnight... develop- 
ments in sofrwore, design modifications in hardware, 
innovative programming techniques, and more! 

Keeping current on the latest trends is essential... bur Ir 
can be almost a full-time job. Thats why we created the 
smail Computer Book Club. With books by some of the 
most рери authors in the field, we'll keep you up-to- 
dore with rhe rapidly ее: + world of computers. You'll 
get steady training mor will both refine and broaden your 
small computer talents... talents that will help you get 
more out of rhe time you spend “on-line.” 

A division of The Library of Computer and Information 
Sciences—the oldest, largest, and most respected com- 
puter book club in the world —the Small Compurer Book 
Club gives you access ro virtually every important com- 


purer topic. 


What can the Programming 
Library do for you? 


The 5-volume Programming Library will challenge your 
knowledge and expand your capabilities... reaching you 
to get more from your smoll computer than you ever 
thought possible! 


Master virtually every 
BASIC application. 


1. THE BASIC HANDBOOK: Encyclopedia of the Basic 
Computer Language. by David A. Lien, is on invaluable 
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tool, whether you operate a "borrom-of-ihe-line" pocke 
micro or a megabyte system. 

You'll leam all there is to know about the uses of 
BASIC, os well as what to do about rhe problem of 
incomparibiliry. 

Plus, THE BASIC HANDBOOK explains virtually every 
significant BASIC language fearure of practically every 
BASIC-speaking computer in the world. Ir is the most 
complete collection of BASIC words ever, with strategies 
papaman can use to convert the mony different 

ішесіз” to their computers. | Publishers Price: $19.95. 


Make your ideas become reality. 


2. BASIC AND THE PERSONAL COMPUTER, by Thomas А. 
Dwyer and Margot Critchfield, gives you the resources 
you need ro really take advantage of your computers fu 
capaciry. 

e best introduction to programming in BASIC and 
extended BASIC, this book will enable you ro leam BASIC 
within eight hours, and to do almost anything else you 
want—write programs, sort dara, and much more... all 
with step-by-step examples. 

There are also sections on computer graphics, progra 
development, data bases, word ре е, computer 
simulations, and more. blishers Price: $15.55 


Understand CP/M and its uses. 


3. CP/M AND THE PERSONAL COMPUTER, by Thomas А 
Dwyer and Margot Critchfield, is on informative overvie 
of how CP/M works and how ro apply CP/M ro profes- 


Personal Computer 


Thomas А. Dwyer » Margot Сусе 
d 


p 


АС РА, 


p Cu т 


sional and personal computing. 

You'll get down-to-earth explanations thar break CP/M 
into basic components for easy mastery of filing, debug- 
ging, editing, information flow, and more. The volume 

nctions as О Ln rise guide to this microcomputer disk 
operating system. Iheres even coverage of how to use 
popular commercial CP/M application programs in four 
major areas: word processing, spread sheets, database 
management, anc accounting systems. 

Publishers Price: $19.95. 


Write programs you can read. 


4. THE LITTLE BOOK OF BASIC STYLE: How to Write a 
Progrom You Can Read, by John Nevison, challenges 
the reader то go beyond computer literacy ro fluency, 
reaches you how ro write Чү neige of less than one 
page, encourages rmoughrful program organization, 
ond more. 

Covering everything from algorithms and games to 
Em solving and programming, THE LITTLE BOOK OF 

ASIC STYLE is a comprehensive guide that nor only will 

teach you the rules ro follow, bur explain why they оге 
necessary Publishers Price: 58.25. 


Use даю files on microcomputers. 


5. DATA FILE PROGRAMMING IN DASIC: A Self-Teaching 
Guide, by LeRoy Finkel and Jerald В. Brown, is the first 
self-instructional manual in clear, non-technical lan- 
guage, for borh hobbyists and professionals who want 
ro add dora file programming ro their computing 
capabilities. 


АУ EXAMINE WE 


FREE 


FOR 10 DAYS SENE 


Dara files are the key ro using microcomputers effec- 
ее for business or personal applications. 


Yet, being able to ser up and maintain dara files is 
beyond most poma capabilities. But with DATA FILE 
PROGRAMMING IN BASIC, you'll grasp the necessary 
rechniques quickly and easily. Includes step-by-step in- 
structions for programming, dato file maintenance, ond 
modificarion of commercial programs. 


4 Good Reasons to Join Publishers Price:$42.95. 


4. The Finest Books, Of the hundreds of books submitred to us each 
yea, only the very fines are selected ond offered. Moreover our books 
ze alwoys of equal quality to publishers editions, never economy 

itions. 

2. Dig Savings. In oddirion ro getting the Programming Library for 
$2.95 when you join, you keep saving subsrontialty—up ro 30% and 
occasionally even more, (For example, your total savings as a trial 
rnember—including this ll easily be over 50%. 
Thar’ like getting every other book free!) 

3. Bonus Books. Also, you will immediarely becorne eligible to 
participare іп our Bonus k Plan, wirh savings up ro 7096 off me 
publishers prices. 

4. Convenient Service. Ar 3-4 week intervals (16 times per year) you 
will receive the Book Club News, describing rhe Moin Selection and 
Altemare Selections, together with a dated reply cord. If you wanr the 
Main Selection, do norhing and ir will be sent to you automatically. If 
you prefer another selection, or no book at all, simply indicote р. 
choice on rhe сога, and return it by rhe dore specified. You will of 
least 10 days ro decide. If, because of lare mail delivery of the News, 
you should receive o book you do nor wont, we guaranree rerum 

stage. 


If rhe reply card has been removed, please write ro: rhe 5moll 
Computer Book Club, Depr. Y-AFó, Riverside, N.J. 08075 ro obrain 
membership information and an application. 

[буте 5/84 
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Listing 1 continued: 


4 2 
65 5 
бе 4 
а? = 
68 6 
59 5 
70 & 
71 6 
72 6 
75 & 
74 & 
75 & 
76 6 
77 ё 
78 ò 
79 5 
gio & 
81 Š 
92 б 
85 6 
B4 b 
Bo à 
86 7 
G7 в 
88 9 
8% 10 
90 11 
91 12 
92 15 
95 14 
94 15 
95 16 
96 17 
97 19 
98 20 
99 20 
100 24 
101 22 
102 25 
103 24 
104 29 
105 27 
106 2E) 
107 28 
108 29 
109 30 
110 31 
111 52 
112 55 
113 35 
114 56 
115 36 
116 $7 
117 3B 
118 59 
119 40 
120 41 
121 42 
122 45 
125 44 
124 45 
125 46 
124 47 
127 46 
128 4В 
129 49 


ъбпотиъьфзи ню ююю июню Эра NN NN NN FN N) He eR hee Re o o a Аф ФАМ К) 


хіпі s= 9.0; 
for i :- 1 іа np do 


begin 
E[n] := x[n] + еде (Ғіх,дағаі11) - datali,2)) 
end {loops 
end; £sum, of residuals} 


{ Py Pis Pig Pip Жү, жү, Pur Po Pyg Ры Pha Poa Рыбы РЫН ы Жүр PD Pag ы FP Ғы Pa Mr Pe Par ыа Ar ҒығығыҒы annii aai инно ан рау, 


procedure enter; 


fenters data from disk 


file fname 


file must terminate with EOF 

immediately after last number. 

data in the order: 
—maximum number iterations, 
-starting point coordinates 
-starting increments 
-—maximum errors 


~data} 


begin 


{enter} 


write(dout,” SIMPLEX optimization version "' 


write (dout,date); 
writeln(dout,’ 3$ MC/BC FSU’): 
writeln (dout, memo); 


writelnidout,” accessing file *,fname)s 


read (din, maxiter)3 


33 


writelní(dout," max number of iterations is :- ",maxiter:5); 


writeídout," start coord.:”); 
for i :- 1 to m do 
begin 
readí(din,simpL[1,i1)!: 


if (i mod 1w? = O then writelntídout); 


writetdout,simpiíi,i1l) 
end; 
writelnídout?:; 
write(dout.’® start steps: 7); 
for i = 1 to m do 
begin 
read(din,steplid); 


if (1 mod lw) = О then writelníidout); 


writeiíidout,stepLil? 
ends 
writelnidout); 
weite(dout,* max. errors: *); 
for i := 1 to n do 
begin 
readídin,maxerrfil); 


if (à mod iw) = О then writelnidout); 


writeidout,maxerrtil) 
end: 
writeintdout?):; 
writeln(dout,’ datas): 
writeln(dout.,” х? 214, уг 514); 
np := © 
while not eofídin) do 
begin 
np := succiínp?:; 
write(dout,* 4*,np:3); 
for j := 1 to nvpp do 
begin 
read (din,datalnp, ј 2) $ 
weite (dout,datalnp, j]? 
ends 
writelnidout)s 
end 


{while} 
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Listing 1 continued: 


150 
131 
1.52 
133 
134 
135 
136 
137 
138 
139 
140 
141 

142 
143 
144 
145 
146 
147 
14B 
149 
150 
151 

152 
155 
154 
155 
156 
157 
158 
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end; tenter} 


enr Pe PS PP E AAA he AAA Pee АА Ар Pr была ғу ы бы he бы Aa то то Pe ha oe Pia P Par Pap Hy б бы бы Pn APP Ha P ты бы FR T, 


procedure report; 
маг y, dy, 


sigma : reals 
аі, d2 ; texts {disk out files? 
begin 
rewrite (°FIT.DAT’,d1); {fitted y*s} 
rewrite (’ERR.DAT* ,d2); {residuals } 
writelnidi.’ 1 1 t 1 1 1*,np); {dummy arguments} 
writeln(d2," 1 1 1 1 1 1"',np)3 {for PLOT program? 


writelnidout,' program exited after’,niter:5,°’ iterations 


writelnidout,’ the final simplex іс”); 
for j з= 1 to n do 
begin 
for i := 1 ta n da 
begin 
if (i mod lw) = 0 then writeinítdout): 
writetdnout,simpLj,i11:10) 
ends 
writelnidput) 
end; {до j? 
writelníidout, " the mean is’); 
for i з= 1 to n do 
begin 
if (i mod lw) = о then writelnidout): 
wirritetdout,meanEi23) 
ends 
writelnídout); 
writelníidout,." the estimated fractional error is’); 
for i з= 1 to n do 
begin 
if (i mod lw) = О then writelnídout); 
write (dout,errorlid) 
ends 
writeinidout)s 
writelnidout,* #724," 21, * yr 215, y": 15," dy* 2159; 
sigma := 0.03 
for i :- 1 to np do 
begin 
y r= fimean,dataELil); 
dy:= dataLi,21 - y; 
sigma #= sigma + sqríidy)1; 


x. 


writelntidout,.i:4,datali,i1Js1S5,dataLi,21:15,y:15,dy: 122; 


writelnídli,dataLi&,12J,.y)s: 
writeln(d2,datali,11,dy) 
ends 

sigma := sqrtí(sigma / np); 

writeln(dout,” the standard deviation is',sigma); 

sigma := sigma / sqrtinp — m); 

write(dout,* the estimated error of the’): 

wicitelnitdout,^ function is',sioma?); 

end: ireport? 


procedure first; 


begin 
writelnídout,* starting simplex*?2?: 
for j з= i to n do {уе Еехез} 
begin 


writetdout,* бітрі”,1і:1,717); 
for i := 1 to n do 
begin {dimensions} 


Listing 1 continued on page 356 
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Listing 1 continued: 


196 100 6 if (i mod lw) = © then writeintdout): 

197 102 ó write (dout,simplj,id) 

198 103 ё end; idi mensions? 

199 103 д writelntdout) 

200 104 4 ends {vertexes} 

201 104 2 writelin (dout) 

202 105 2 end; Cfirsti 

203 105 1 

208 105 1 

206 105 1 procedure new, уегіем; (next in place of the worst vertex] 
207 105 1 begin 

208 105 2 writeí(dout," --- ”,піжег:4); 

209 10% 2 for i = 1 «оп do 

210 107 3 begin 

211 108 4 simpLhLIni,il] :- mextlid; 

212 199 5, write (mextCid) 

213 110 4 end; 

214 110 2 writelnidout) 

215 111 2 end; “пен verte: 

216 111 1 

217 1 1 1 1 наан ^7 — fr —M 65 
218 111 1 

219 111 1 procedure order; {gives high/low in each parameter} 
220 111 1 {in simp. caution:not initialized3 
221 111 1 маг 1, 4 : index; 

222 112 2 

ЕЗ ill z begin 

224 111 2 for j := 1 to n do {all dimensions} 
225 112 5 begin 

226 113 x for i := 1 to n do fof all vertexes?) 
227 114 5 begin {find best and warst; 
228 115 & if вітрГі,11 < simpClCj1],j] then 132 := i; 
229 117 & if вітріі,11 > simpLhrLj3,31 then hL i1 з= i 

230 119 & end {i ірор? 

251 119 5 end Сі Зоря} 

2352 119 3 end; {order} 

255 119 1 

255 119 1 

236 119 1 begin {simplex}? 

257 119 1 read (fname); Cinput fiie in CP/M command line? 
238 120 1 reset ifname, din); {fname is on disk} 

239 121 i rewrite (*con:",dout);s Coutput goes to consolle} 

240 122 1 enter; cget tbe data? 

241 123 i reset Gname,din)s {reset in file) 

242 124 1 rewrite("lst:'.dout): toutput goes to printer? 

245 28 1 enters 

244 126 1 

245 126 1 sum of residuals(simplid);s {first vertex? 

246 127 $ 

247 127 1 for i іші to m do {compute offset of the vertexes} 
248 128 2 begin {fof the starting simples? 

249 129 3 рГ11 з= тіерГі2 Ж (sqrtin) + m — 1) / (т Ж root2): 
250 130 5 дГі2 іс step[i] Ж (sortind - 1) / (т Ж root?) 

231 151 3 end; 

252 151 1 

255 131 1 for i := 2 to n do {all vertexes of thes 
254 132 2 begin {starting simplex} 
255 133 3 for j з= 1 to m do simpli, j] = simpCi,j] + 97774 
286 155 5 simpCi,i — 11 = simpL1,i ~ 11 + pCi — 11% 

257 136 5 eum of residualsisimpLi2J) tand their residuals) 
2988 137 3 ends 

259 137 1 

260 157 1 for i := 1 to n do {preset} 

261 138 2 begin 
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Listing 1 continued: 


262 
2635 
244 
269 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
2766 
277 
278 
279 
280 
283 
282 
285 
284 
285 
2B6 
287 
288 
209 
290 
291 
292 
295 
294 
295 
296 
297 
298 
299 
оо 
501 
A02 
505 
504 
AO, 
306 
507 
зов 
509 
510 
511 
312 
S13 
514 
аша 
314 
317 
518 
219 
320 
$21 
522 
525 
524 
52 

326 
527 


139 
141 
141 

142 
142 
145 
144 
145 
145 
146 
146 
147 
148 
149 
149 
151 
152 
155 
154 
155 
155 
156 
152 

158 
159 
159 
159 
159 
160 
140 
141 
162 
163 


16B 
168 


Nhu I0 ODIO Wm Op 5 5 3» (Лл > CUOI 6 HR) 53 ини чью $ S p d 6U ND DU S RP NM) NM Moe f dmm ee кк д (А 


1111 з= 1; НГ? з= 1 


еле; tbefore calling? 
orders 
firsts {pass to printer} 
rewrite (’con:’?,dout): {and} 
first; tto screen} 
niter іт Os no iterations yet? 
repeat {keep iterating? 
done := trues twish it Were...) 
niter := succ(niter); 
for i :- 1 to n do center[il] := 0.0; 
for i := 1 to n do {compute centroid? 

if i «> hEn? then fexcluding the worst} 


for j := 1 to m do 
centerLjlJ := centerL 12 + simpLi,j3; 


tor i :- 1 to n do 
begin 
centerLil = centerlild / m; 
nextLil :- 
(1.0 + alfa) Ж centerlild - alfa Ж simp[h[n].i] 
{next vertex із the specular reflection af the worst} 
ends 
Eum af, residuals (nmext); 


{first attempt to reflect} 


if ngBxtEnJ <= simpll€ni,n] then 


begin (better than the best ?} 
new vertex з [accepted !3j 
far i = 1 to т do tand expanded? 


nextrLil] :- 
gamma Ж simpthInl,iJ + (1.0 - gamma) Ж centerriJ: 
sum of residualsínext?s:s {still better Yi 
if nexttn31 <= =ітр[1 глі, пј Lhen new vertex 


end fexpansion accepted} 
else iif not better than the best} 
begin 
if nextinJ] <= simpLhIn1,nl then 
new verte {better than worst? 
else {worse than worst} 
begin £then: contract; 


beta Ж simpLh[n1,i3 + (1.0 — beta? % centerL i1; 
eum of residuals(next?)s 
if ngextIn3 <= simpL[htn2J,nJ then 


new vertex {contraction accepted? 
else {if still Бан} 
begin {shrink all bad vertexes} 
for i := 1 to n do 
begin 


for j := 1 tn m do 
simpLi,iJ = 
(simpli,jl1 + simpllt€nd, 11) Ж betas 
sum of rFesidualsíisimpti.Jl) 


end {i loop? 
end {else} 
end felse; 
ends {el se} 
order; 
for j = 1 to n do {check for convergence) 
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Listing 1 continued: 


228 165 А begin 

529  1Bó 4 error(€j? :- 

330 187 4 (віпріһҺІ12,31 — simpr1LEj23,323) / simplhl i), j); 
S31 187 4 if done then 

552 188 4 if errorLjJ > maxerr[£=ij] then 

535 189 4 done з= false 

534 19Q & end 

555 190 3 

S56 190 3 until (done or (niter = maxiter)): 

337 190 1 

55В 190 1 for i з= 1 to n do {average each pat ameter? 
559 191 22 begin 

540 192 3 тпеапЕіј := 0.03 

541 195 3 for j := і to n do 

342 194 5 meanLiJ і- meanlild + вітрі1,11; 

S43 195 $ теапГ{] = меап[12 / n 

544 194 a ends 

548% 196 1 

546 196 1 report; {to consolle} 

$47 197 1 rewrite (’?lst:’,dout); {апа do it again} 
548 198 1 reports tto the printer} 
$49 199 1 writeln(dout,chr (раде) ) 

550 200 1 end fof simplex? 

551 200 l d 
А> 


е-4 1е-4 le-4 
1.66 0.172 
5.55 0,250 
5.00 о. 286 
6.67 0.303 
10.0 0.554 
20.0 о. 484 


Listing 3: An example of the printer output from Simp for the Michaelis-Menten example. The computed values of a and b are given in 
"the mean ts...” line, The a = 4.238157Е-01 and b = 2.451927E 00. The equation is y = 04238157 x x / (x + 2451927). 


SIMPLEX optimization version 5/22/83 3 MC/BC FSU 
fit of а Michaelis-Menten function : утау/(Бғня) 
accessing file MM 
max number of iterations is := 100 
start coord.: 1.999999Е-О1  3.QQ00000E-OQ 
start steps: 9,999999Е-О2 1.000000Е+00 
max. errors: 9.99999В8Е-ОС 9,.999990E-0O5 9.999998E-05 


data: 
х У 

# 1 1.679999Е“ОО 1.719999Е-01 
# 2 3.329999E+00 2.500000E-01 
# 3 с.ОӘОООООЕ-ОО  2,B8£259999E-01 
4 4 5.555999Е+00 3.029999E-0} 
# 5 1.000000E-01  35.339999E-O1 
# 6 Z2.000000E-01 2.839999Е--01 


starting simplex 
simpL1] 1.999999E-01  35.000000E*Q00 1.607578E-01 
simp[2] 2.965924Е-01  3.258818E-«*«OQ0  Á6à.597012E-O2 
&impL3] 2.258818E-01 S.965925E+00 1.520970Е-01 
Listing 3 continued on page 360 
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See Software. 


Dick is a programmer. Dick is bored. Harried. Dick strug- 
gles with trace chores. Debugging routines. Nonexistent 
documentation. Hidden bugs. So Dick is four months 
behind schedule. And customers are 


upset when bugs slip through. 


^ бес онға 


upset. They make 
Dick's boss upset. ^" 
| | Í \ Jane is a happy program- 
* mer. She uses ANIMATOR™ 
It's a VISUAL PROGRAMMING” aid for 


Nobody 
is very 
happy. 
MICRO FOCUS" LEVEL II COBOL” It runs on 
a micro. It makes child's play of test and 
debugging tasks. 

With ANIMATOR Jane sees a picture of 
the program explaining itself. In real time. In 
COBOL source code. ANIMATOR tracks the 
program's exact execution path. Including sub- 
routine branches. Jane can have the program run 
fast. Or slow. Or stop. With one key. This makes 
it easy to spot problems. Insert fixes. Set break- 
points. Instantly. 

Jane's programs are best sellers. They're 
delivered on time. With no hidden bugs. Jane’s 
boss likes this about Jane. Because he doesn’t 
like customers to m at him. 


Run, Software, 
Run. шет vn jui 


doubled productivity. Eliminated bugs. 
Cut costs. Produced terrific applications. 
Beat the competition to market. And 
customers don't yell at him anymore. 


АЛ thanks to ANIMATOR. 

See ANIMATOR DOW. reve г COBOL. МАТОК VISUAL PROGRAMMING, MICRO FOCUS und the MICHO 

Let ANIMATOR help you do better дд д аан 1 

work. And speed your applications to | 2465 East Bayshore Rd., Suite 400, Palo Alto, CA 94303 ! 

market. Write for more information. | I'd like more information 

Or call (415) 856-4161. Right now. | Name Title 

MICRO FOCUS | omy еы | 

------------- | Address | 
| 


State — Zips 


2465 E. Bayshore Rd., Suite 400, Palo Alto, CA 94303 |. city 
L 
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Listing 3 continued: 


program exited after 4% 


iterations 


the final simplex is 


4.238141E-01 2.451970E-00 1.672719Е-04 
4.25H1935E-O1 2.45176E+00 1.675727E-04 
4.238136E-OÍ  2.451845E-00  1.675722E-04 
the mean is 

4.2358157E-O1  2.451927E*O0  Á1.575723E-04 


the estimated 
1.321967E-05 


# K 

1 1.679999E+00 
= 5.529999Е+00 
3 5. ООООООЕ-ОО 
d Š. 669999E+00 
Э 1.0Q00000E-01 
à 2, 000000E +0] 


the standard deviation is 


Tex? continued. from page 348: 

character between the last digit and 
the EOF (end of file) mark to avoid 
a "read beyond EOF" error. 

Listing 2 gives the input for this ex- 
ample. If you use a dedicated pro- 
gram to write <infile>, you can 
avoid many problems with inexperi- 
enced operators. 

The printer output (listing 3) con- 
sists of the input data followed by: 


sthe number of iterations 

ethe values of the parameters and 
SS, at the vertexes of the last 
simplex 

ethe final mean values of the param- 
eters and 55, 

ethe estimated errors on those mean 
values 

efor each data point; the experimen- 
tal and the computed dependent 
variable values and the difference be- 
tween the experimental and calcu- 
lated values 

ethe standard deviation of the exper- 
imental points from the fitted 
function 

ethe estimated standard deviation of 
the "true" function points from the 
fitted ones 


Problems 

Simp never diverges but this does 
not guarantee that no problems will 
develop. Programming or input 
errors are easily corrected while 
others are not. 

Failure to converge and premature 
conclusion are usually the result of 
using the wrong input parameters 
along with truncation/round-off 
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У 
1.719999Е-01 
2. HOOOOCOE-01 
2.859999E-01 
5.0299959Е-01 
5.559994Е-01 
5.8539999Е-01 
2.284775E-U3 
the estimated error o* the function is 


fractional error is 
£$,095140E-O08  2.O05656B3E-OAÀ 


y" 
1. 725191E-01 
2.5540B92E-01 
2. 843654E-01 
5, ОЭВ962Е-01 
5.405615Е-901 
5.773531?7?Е-01 


2.6482587Е-ОЗ 


errors іп the machine's arithmetics. 
Very large initial guesses and/or very 
small initial increments create a start- 
ing simplex with virtually identical 
responses at the vertexes. In cases 
like this, the program often ends pre- 
maturely. 

If the acceptable errors are exceed- 
ingly large, the program may emerge 
while the simplex is still far from the 
minimum response, possibly along a 
saddle. If the acceptable errors are too 
small, on the other hand, the simplex 
can keep bouncing around the mini- 
mum until the maximum number of 
iterations is completed. This is due to 
the simplex's inability to contract fur- 
ther because of "quantum" round-off 
errors in the machine's arithmetics. 

In many instances the results are 
largely insensitive to one or more of 
the fitted parameters. In these cases, 
the simplex travels great distances 
along these coordinates before com- 
ing to rest. When you know that a 
parameter is of only marginal signif- 
icance in the fit (i.e., its value scarce- 
ly affects the results), it is a good idea 
to give it a large acceptable error. If 
you dont, Simp keeps changing that 
parameter, without noticing any ef- 
fects on the response surface. 

Last, sometimes the program gives 
results far fom the expected, but the 
fitted curve matches the experimen- 
tal data excellently. This happens 
when a particular function can be 
equally satisfied with more than one 
set of parameters (the response sur- 
face has more minima). When you 
suspect more than one solution 


dy 


—5.191828E-04 
5. 91078В5Е- 05 
1.655465Е-03 

—6.896227E-O03 

-6.361544E-03 
é. 46B8236E-03 


exists, good starting guesses and 
small increments usually help. It is 
always a good practice to verify the 
uniqueness and precision of your 
results by running the program with 
different starting guesses. 

Simp does not provide an estimate 
of the computed parameter errors. А 
good way to evaluate them is with 
the following Monte Carlo or sensi- 
tivity analysis: 


efrom the parameters a, В, etc., pro- 
duced by Simp, compute the set, x,, 
yf; Ха, yy etc., consisting of the in- 
dependent variable's experimental 
values and the dependent variable's 
“expected” values. (Simp writes these 
points in FIT.DAT.) 

eto this set, add random numbers 
with a Gaussian distribution mean = 
0 and a standard deviation equal to 
the experimental data's computed by 
Simp to create a sufficiently large 
number, m, of simulated experimen- 
tal point sets: 


Xy V y Х, yz eo.) xy yl, 
Хх, yy XL у? >; TET Xy y, 


Xy Уа; Xs Y" esej Xur V^. 


erun Simp on each of these simu- 
lated experimental sets. 

ethe new computed parameter 
values should approach the experi- 
mental data's. Their standard devia- 
tion is a reasonable estimate of the 
error in the computed parameters. À 
statistically significant difference be- 
tween the mean value of the simu- 


SWISS MADE 


Sheet Feeders By Rutishauser. 
Swiss-Made Quality. Competitive Prices. 


Home Remember the name. 
Our precision sheet feeders save 
you time. And Money. Rutishauser 
products are made to exacting 
standards of Swiss craftsmanship. 
Built to perform. Built to last. Time 
after time after time. Rutishauser. The 
very best in document and forms 
handling equipment... electronic or 
mechanical... for word and data 
processing systems. 


MECHANICAL SHEET FEEDER 
(2:0) 

Automatic feeding. Simple and easy то 
install and load. Мо special software, 
switehes, controls. or adjustments 
needed, 


PROGRAMMABLE DOUBLE BIN 
FEEDER (11:00) 


Flexible control and consistently reli- 
able performance — with or without 
electronic commands. Operator pro- 
grammalile, with remote/local modes. 
Alsa reacts to mechanical or electrical 
hin selection. 
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BI-DIRECTIONAL FORMS 
TRACTOR (9:00) 


Trouble-free handling for accurate 
continuous forms feeding. Fits any 
standard word/data processing printer. 


SINGLE BIN SHEET FEEDER 
(3:00) 


One of the most widely used single 
bin feeders in the world. Automatic. 
Compact. Lightweight. А powerful 
microprocessor controls paper posilion 
and insertion. 


DOUBLE BIN SHEET FEEDER 
(12:00) 


Interchangeable and software 
compatible with our demand sheet 
feeder model. Each sheet fed upon 
command. Ample capacity with room 
for 450 sheets. 


DEMAND SHEET FEEDER (10:00) 


Feeds slieets upon command by printer 
system, Áccommodates virtually any 
size paper or type of form, 


FRONT FEED DEVICE (1:00) 
Programmed insertion of forms 

Гог complex applications. Handles 
preprinied forms, ledger cards and 
other single or multipart documents. 


Rutishauser sheet feeders are available 
for leading letter-quality printers. 
Rutishauser. Swiss standards of lasting 
value. Call us at (214) 343-9154 (USA) 
or (00-41-1} 926 46 00 (International). 
[sit il... about time? 


Rutishauser of America, Inc. 
10345 Brockwood Rd. 
Dallas, Texas 75238 


(An affiliate of Rutishauser Data AC.) 
See us at COMDEX Spring, #1074. 


p —— — m 


— —_ 
Swiss-Made Quality You Can Afford. 
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for 6809 
8080, 780 
8088, 8086 


Real-Time Multitasking Executive 


m ROMable (< ЗК) 

@ No royalties 

B Source code included 
ш Language interfaces 

а Low interrupt overhead 
в inter-task messages 


Options: 

* C, Pascal, PL/M, Fortran i/f 

* Extended memory (» 64K) 

* Configuration Builder Utility 

* Resource (semaphore) 
Manager 


* Buffer Manager 
* Integer Math Library 
* Real-Time C Library 


AMX (for 8080) $800 U.S. 
manual oniy $ 75U.S. 


AME Rea Tune С 916 TM ol KADAK Products Lid 
280 is TM ol Ziog Cort 


KADAK Products Ltd. 


Ji LE 206-1847 W. Broadway Avenue 


Vancouver B.C., Canada V6. 1Y5 


ҖЕ теернопе: (604) 734-2796 


Telex: 04-55670 


FORTH: РОВ 2-80, 8086, 68000, апа ІВМ? PC 


Complies with the New 83-Standard 
GRAPHICS. GAMES » COMMUNICATIONS. ROBOTICS 


DATA ACQUISITION « 


e FORTH programs are instantly 
portable across the four most popular 
microprocessors. 

® FORTH is interactive and conver- 
sational, but 20 times faster than 
BASIC. 

è FORTH programs are highly struc- 
tured, modular, easy to maintain. 

e FORTH affords direct control over 
all interrupts, memory locations, and 
Vo ports. 

e FORTH allows full access to DOS 
files and functions. 

@ FORTH application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

e FORTH Cross Compilers are 
available for ROM'ed or disk based ap- 
plications on most microprocessors. 


Trademarks: (IBM, International Busmess Machines 
Сою, CPIM. Digital Research мс. PCrForin+ and 
РСАЗЕМ. Laboralory Miccasysiems, Inc 


PROCESS CONTROL 


FORTH Application Development Systems 
include interpreter i compiler with virtual memory 
management and multi-tasking, assembler, tui 
screen editor, decompiler, ulilities and 200 page 
manual Standard random access (ies used lor 
screen storage. extensions provwded lor access to 
а! operaling system funclions 


2.80 FORTH lor CPIM” 2.2 or MP/M I, $100 00, 
8080 FORTH [co СРМ 2.2 or MPIM Il, $100.00. 
8086 FORTH lor СР/М-НБ or MS-DOS, $100.00; 
PCIFORTH fcr PC-DOS, СР/М-86. or ССРМ, 
$100.00, 68000 FORTH tor СР/М-БЕК, $250 00 


FORTH + Systems are 32 bil implementalions 
thal allow crealion of programs as large as 1 
megabyte. The егінге memory address space of 
the 68000 or 8086/88 is supported direclly 


PC FORTH + $250 00 
8086 FORTH + Гог СР/М-86 or MS-DOS $250 DO 
68000 FORTH + for CP/M-68K $400 00 


Extension Packages available include. solt- 
ware (loaling point, cross compilers, INTEL 
8087 support, AMD 9511 support, advanced col- 
ог graphics, custom character seis, symbolic 
debugger, telecommunications, cross reference 
ulitity, B-tree tile manager Write for brochure 


FS i 
y Laboratory Microsystems Incorporated — — 
Post Office Box 10430, Marina del Rey, СА 90295 
Phone credit card orders to (213) 306-7412 
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lated data's parameters and the real 
data's is a strong indication that the 
function being fitted is not an ade- 
quate model of the system, or at least, 
that systematic errors are present in 
the data. 


Conclusion 

Curve fitting is a very frequent 
task, at least in the scientific environ- 
ment. The big advantages of the 
Simplex algorithm are not only its 
remarkable speed and the fact that 
the program can never diverge, but 
also the compact and elegant flow- 
chart, which makes it ideal for didac- 
tics and for Pascal implementations. 
Simp uses no matrix operation and 
no knowledge of calculus is neces- 
sary to understand the purely geo- 
metrical description of the simplex 
movements given. 

The program Simp provides a 
curve-fitting algorithm capable of 
handling virtually any function, no 
matter how complex, with any num- 
ber of variables and parameters. It is 
a very handy tool for scientists and 
statisticians because of its remarkable 
speed, simplicity, and reliability. @ 
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It's really a terrific computer 
once you get the hang of it. | 
But getting through the IBM 
manuals can really hang you up. 

Unless you do it the smart 
way. Using Ashton-Tate's Refer- 
ence Encyclopedia for the IBM 
Personal Computer. 

The IBM PC 
Reference Encyclopedia. 

Authors Gary Phillips and 
Karen Phillips took everything 
you might even think you'd want 
to know about your IBM PC and 
compatible products, and 
assembled it all in one place. 

This Second Edition of our —n is 
two volumes jam-packed with information that 
gives you the meanings behind the manuals and 
keeps you current on compatible software and 
hardware products. 

Inside, you'll find several thousand quick- 
reference entries and over a hundred in-depth 
"how-to" items. 

We'll tell you everything you need to know 
about DOS (including 2.0). 
We thoroughly cover the PC 
and the XT." Detail topics 
like disk organization, 
printer control and more. 
Describe IBM and non-IBM 
programs and add-ons real- 
istically, so you dont get 
trapped in the software/ 
hardware ju 222 And show 
you dozens of other ways to 
get the most out of 
your PC. 


Your IBM I 


is smarter t 


2 = " 
г 8 = 1 


We've compiled tables and reviews you won't 
find anywhere else. Gathered hundreds of practical 
tips and techniques from magazines, newsletters 
and dozens of experienced users, so you won't 
have to learn them the hard way. 

It's easy to take. 

We've made all this information easily acces- 
sible, because the Encyclopedia is efficiently 
indexed and thoroughly cross-referenced. 

It's all explained in plain English with enough 
depth for both novice and intermediate users. 

We update it twice a year, to keep you up to 
speed on all the new developments. , 

And it's all yours for a suggested retail price of 


just $69.95. 


Including two free updates. 
So pick up a copy of the Ashton-Tate IBM PC 
Reference Encyclopedia (Second Edition) at your 
nearest computer or software store. 
And stamp out manual labor today. 
Ashton-Tate, 10150 West Jefferson Boulevard, 

| Culver City, СА 90230. (213) 204-5570. In the 
U.K., call (0908) 568866. 


ASHTON TATE 8" 


[ВМ ànd XT are trademarks of International Business Machines. 
©Ashton-Tate 1984 


Circta 425 on Inquiry card. 


UndoWindows. 


New Microsoft" Word. It makes your IBM 
Personal Computer think its better than a $10,000 
word processor. 

With Microsoft Word, what you see on the screen is 
what you get on the paper. So its easy to spot mistakes. 
Boldface, underline, and italics look like this, 
not this: ^ Bboldface^ B, ASunderline AS, ^ [italics ^ I. 

And, when you make changes, paragraphs are 
automatically reformatted. Flush right, flush left, 
centered or justified. [t even gives you several columns 
on a page, like a newspaper. 


Word forgives and doesn't forget. 


Theres an "uh-oh' command called Undo. Make 
a mistake? Or just want to experiment? Hit Undo. 


Mouse. Finally. 


Word undoes your last change and remembers things 
the way they were. 
Word does windows. Up to eight, to be exact. 


So you can transfer or edit between eight different 
the same document. 
Word travels fast. 
you move copy, select commands and edit faster 
than you can say cheese. 
““/ your own style sheets, so 
| you can standardize your documents, 
Its not surprising that Microsoft has a way with 
Word. We designed the MS-DOS operating system that 
the first microcomputer BASIC, the language spoken 
by nine out of ten micros worldwide. 
(in Washington State call 206-828-8088) for a free 
Word brochure and the name MICR&SOFT 


documents. Or between eight different pieces of 
Word has a Mouse, a handy little critter that lets 
Word also lets you create - 
memos, files and letters. 
tells the IBM* PC how to think. And we pioneered 
For a few final words, call 1-800-426-9400 
of your nearest Microsoft dealer The High Performance Software 


Laboratory 


Data Collection 


with an IBM PC 


A versatile hardware/software combination 


You have a new IBM Personal Com- 
puter (PC) and you want to use it in 
the laboratory to collect data from a 
scientific instrument. How do you do 
that with a small investment of time 
on your part and still get a product 
that is a powerful, useful tool in the 
laboratory? 

I faced that same problem almost 
two years ago when our chemistry 
department received its first IBM PC, 
and I wanted to interface it to a vari- 
ety of chemical laboratory instru- 
ments. We had only one of each type 
of instrument, so I was faced with the 
possibility of designing a custom in- 
terface for each of 10 or more 
instruments. 

Fortunately, I had interfaced single 
instruments to a DEC LSI 11/23 and 
to an Apple, so I knew from my own 
previous mistakes that a little ad- 
vanced planning would make this a 
much simpler project. Specifically, I 
realized that interfacing can be made 
much easier by using two simple con- 
cepts: first, buy commercially avail- 
able hardware where possible, and, 
second, develop general-purpose 
software that can be used for almost 
any instrument. 

By utilizing these two concepts, I 
found that even undergraduate chem- 
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istry students with little previous 
computer experience can produce 
research-quality interfaces, with com- 
plete software, in less than one week. 
if you follow the suggestions pro- 
vided here, you should be abie to 
design and implement an interface to 
the instrument of your choice in less 
time. АЛ you need to do is be able to 
program in BASIC, FORTRAN, or 
some other language that allows the 
use of assembly-language subrou- 
tines. 

The essential elements of this sys- 
tem are a commercially available 
data-collection board that fits in one 
of the slots of the IBM PC, a pre- 
amplifier and filter for conditioning 
the signal from the instrument, and 
a set of BASIC and assembly-lan- 
guage routines to perform tasks com- 
mon to all of the instruments to be 
interfaced. 

The utility of this approach arose 
fairly naturally from some initial 
design decisions. My major criteria 
for selection of equipment and soft- 
ware were ease of development and 
ease of use. Therefore, I judged it to 
be not cost-effective to spend time de- 
veloping special-purpose A/D 
(analog-to-digital) converters, timers, 
or other equipment. Similarly, I 


chose to use BASIC for all purposes 
except the data-collection process 
itself because of the ease of program- 
пуля, even for novices; when the 
programs are completely tested, they 
are converted to compiled BASIC to 
greatly increase their execution 
speed. 

In order to encourage a variety of 
users, I put the (now several) IBM 
PCs on carts so that the computers 
can be wheeled from experiment to 
experiment. Each cart contains a 64K- 
or 128K-byte IBM PC with a color- 
graphics monitor adapter and green 
monitor; dual 320K-byte disk drives; 
a combination board containing an 
A/D converter, D/A (digital-to-analog) 
converter and programmable clock; 
and a preamplifier and filter com- 
bination. A typical system in use is 
shown in photo 1. 

Each of the components on the cart 
is designed to accommodate inter- 
faces to a variety of instruments. If 
you are attempting to develop a 
similar system, it may help to have a 
description of why I selected each 
component. 


Data-Acquisition Board 
Several different manufacturers 
now market general-purpose data- 
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Photo 1: The general-purpose laboratory interface station can be moved easily from instrument to instrument because it is on a laboratory 
cart. The ІВМ PC contains a color/graphics monitor board and a Tecmar Lab Master interface board. The preamplifier box is perched on 
top of the larger control device for the polarograph, in the center. The electrodes for the polarograph are at the right side of the photo. 


acquisition boards (see reference 4). 
These usually include a multi- 
channel A/D converter, one or more 
D/A converters, and a programmable 
clock as standard features, with op- 
tions such as programmable gain, 
higher acquisition rates, and DMA 
(direct memory access) For most 
scientific applications, a 12-bit A/D 
conversion is necessary; 8-bit A/D 
converters simply do not provide 
adequate resolution. 

In addition, most laboratories now 
use nonintegrating A/D converters 
rather than integrating types because 
of the slow speed of the latter. The 
primary advantage of the integrating 
A/D converter is the reduction of 
noise; however, this can be accom- 
plished instead through appropriate 
software used with the nonintegrat- 
ing type. The A/D converters on 
almost all of the general-purpose 
data-collection boards now available 
are of the nonintegrating type. 


While not essential, a program- 
mable clock is highly recommended. 
Although timing can be controlled by 
carefully timed program loops, usual- 
ly in assembly language, it is much 
more easily and accurately achieved 
in hardware. 

For these reasons, I chose to use a 
Tecmar (6225 Cochran Rd., Cleve- 
land, OH 44139, (216) 349-0600) PC- 
Mate Lab Master board with a 16- 
channel, 12-bit nonintegrating A/D 
converter with no programmable 
gain and a general-purpose clock/ 
timer. The board also contains two 
D/A converters and a digital ПО 
(input/output) section that I do not 
routinely use, but which you may 
need if you plan to control the opera- 
tion of your instrument as well as col- 
lect data from it. 


Connecting the Interface 
In order to use the hardware inter- 
face in your lab, you must first con- 


nect the interface to the instrument. 
If the instrument has a recorder out- 
put, this is very easy to do; simply 
connect the A/D converter input to 
the recorder output wires. For signals 
below 1 volt maximum, the pream- 
plifier should be interposed between 
the A/D converter and the instru- 
ment. 

Often, particularly on more re- 
cently designed instruments, both a 
recorder output and a BCD (binary- 
coded decimal) or other computer- 
compatible output exist. If there is a 
computer output, no A/D converter 
is needed; instead, a digital I/O 
board, serial interface, or other hard- 
ware is required. Unfortunately, I 
found that the documentation pro- 
vided by Tecmar on the digital I/O 
section of the interface board is 
almost no help to those who are not 
already familiar with this type of 
hardware. 

Alternatively, if no suitable output 
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Figure 1: The schematic diagram for the preamplifier described in the text. The low-pass filter is optional. 


is provided, it may be necessary for 
someone with knowledge of the elec- 
tronics of the instrument to locate for 
you the portion of the circuitry 
needed to provide a suitable voltage 
output to the A/D converter. Where 
possible, this voltage should be in the 
volt range, rather than in millivoits 
(mV) or microvolts (V). Fortunately, 
most instruments have recorder out- 
puts and consequently are very easy 
to interface. 


Preamplifier 

Depending upon the instrument 
being interfaced ‘and the A/D board 
being used, varying amounts of pre- 
amplification are needed. 1 designed 
our system to accommodate a wide 
variety of possible inputs; hence, a 
simple amplifier circuit was included 
to permit five different gains between 
1 and 1000. The amplifier schematic 
is shown in figure 1. 

Alternatively, a p ble-gain 
AID board may be desirable, al- 
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though that option is usually much 
more expensive than a separate am- 
plifier. There is another reason for 
separate preamplifiers, however. In- 
struments with full-scale outputs of 
under 10 mV are common in scientific 
laboratories because of the wide- 
spread availability of 10-mV strip- 
chart recorders. For these instru- 
ments, your best alternative is to 
build the preamplifier into the instru- 
ment itself, or at least to connect it so 
that it is as near as possible to the in- 
strument. This reduces the amount 
of noise picked up by the low-level 
signal lines that, in effect, act as 
antennas to the various sources of 
electronic noise in the environment. 
In general, the shorter the distance 
between the instrument and the A/D 
board, the better the signal-to-noise 
ratio will be in the final data. 


Filter 
The most general solution to noisy 
signals is software filtering, because 


the filter can be varied to best match 
the noise level, However, particular- 
ly for low-level signals and low data- 
collection rates, e.g., 1-mV signals at 
60 Hz (hertz), I have found it useful 
to have a hardware filter because of 
the large amount of computation 
time required for extensive software- 
based filtering. For such instruments, 
I use the simple, passive, low-pass 
filter included in figure 1. This filter 
has a cutoff frequency of approxi- 
mately 0.5 Hz, which is adequate for 
filtering out the most common noise 
signals that are 60 Hz or higher in fre- 
quency. More expensive filters, in- 
cluding active and notch filters, may 
be desirable for specific applications. 
Almost any "electronics for scientists" 
text can be consulted for more details. 


Data Collection 

One aspect of interfacing that texts 
often neglect is the need for general- 
purpose programs to collect, plot, 
and process the instrumented data, 


VVORD JUG 
ANL 


Now you can have the power of Оца є Word Juggler word E 
processor. And the convenience of the Lexicheck spelling checker. 
with its 50.000 word dictionary and special Word Guess Plus '“ 
feature. All in one package. For virtually half the price 


The new suggested retail for Word Juggler Пе is only $189. 
Word Juggler for the Apple Ш and Ш Plus is only $229* 


Ask for a demonstration today. For the name of the Quark C 
dealer nearest you, call ! (800) 543-7711. And be sure you look into 
Quark s other popular office automation tools for the Apple Пе, 

Apple IIl and Apple Ш Plus. Especially the Catalyst ™ program 
selector. 


*Previous list prices: Word Juggler Пе, $239; Lexicheck Пе, $129; Word Juggler 
for the Apple Ш, $295; Lexicheck for the Apple 111, $149. All prices suggested 
U.S. retail. 


Quark, Word Juggler, Lexicheck, Word Guess Plus and Catalyst are 
trademarks of Quark Incorporated. Apple is a registered trademark 
of Apple Computer, Inc. 


Office Automation Tools 
2525 West Evans, Suite 220 
Denver CO 80219 


Circle 326 on Inquiry card. 


However, by having a suitable library 
of general-purpose routines, you can 
shorten the development time for 
your specific interface considerably. 
By using the general-purpose data- 
collection, smoothing, and display 
routines described here, you can con- 
centrate all of your efforts on develop- 
ing the device-specific portion of the 
software and end up with a higher 
quality product in a much shorter 
time than if you "reinvent the chip" 
for each new interfacing project. 

In order to provide high data- 
collection rates and a real-time plot, 
[ wrote a data-acquisition routine in 
assembly language. The routine illus- 
trated in listing 1 provides rates up 
to 2400 Hz with a real-time plot, and 
up to 20 kHz without plotting. Even 
faster rates are possible with special 
hardware settings of the standard 
Tecmar board, and rates up to 125 
kHz are available as an optional fea- 
ture. However, very few instruments 
will require higher rates than 20 kHz. 

The routine in listing 1 assumes the 
use of the Tecmar Lab Master data- 
acquisition board, so that some of the 
code is device-specific and would 
need to be modified for use on other 
systems. 

Although the listing is fully docu- 
mented, several comments are re- 
quired. First, using the excellent pro- 
cedure suggested by Rollins (see ref- 
erence 2), the routine begins with a 
header section to enable it to be con- 
verted by EXE2BIN to a binary file 
that can be loaded into memory with 
a BASIC BLOAD command. Second, 
high-resolution plotting is done 
using the BIOS VIDEO. ІО routine, 
which is invoked with interrupt 16 (10 
hexadecimal). 

Three different clock rates are used, 
depending upon the desired data- 
collection rate. This is done to achieve 
maximum precision. For high data 
rates, the 1 MHz clock in the Tecmar 
board is used directly. For rates below 
31 Hz, a 10-kHz subfrequency of the 
clock is used; to use the 1-MHz clock 
directly would require chaining 
several of the counters together. Rates 
of less than 1 Hz are counted with a 
100-Hz subfrequency. 

At very high data rates, it is pos- 
sible that a conversion may take place 
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Listing 1: An assembly-language data-collection routine for use with the IBM PC and the 


Тестағ Lab Master board. 


ча чыр сад C4 шщ cr» Гц tr nme 


TITLE 
5,С. GATES DEPARTMENT OF CHEMISTRY, ILLINOIS STATE 


TIMER 


UNIVERSITY, NORMAL, IL 61762 


SUBROUTINE TO DO TIMED DATA COLLECTION PROM TECMAR BOARD 
CALI. FROM BASIC WITH CALL ОР PORM: 


CALL TIMER (AV[1) ,FA,P&,HA,CA,S1) 


At 15 ARRAY WHERE DATA ARE TO ВЕ STORED 


Pa IS OVERRUN PLAG--SET TO ZENO ЧРОН NORMAL EXIT 
OTHERWISE SET TO VALUE ОР CX REGISTER ТО GIVE 
NUMBER OF POINTS NOT COLLECTED 

15 0 TO OMIT REAL-TIME PLOT, OTHER ТО PLOT 

15 NUMBER DF POINTS ТО BE COLLECTED 


IS NUMBER ОР DATA POINTS РЕН SECOND 


ғ SPEED OF A/D 


IF 5% 40 THEM MEANS WANT THAT MANY SEC/POINT 


sCODE FOR BLOAD FILE 


РТЕМР, STORAGE 

;PLOT FLAG 

jTEMP STORAGE РОЯ SI REGISTER 
;OVERRUN OF A/D PLAG 


“BASE OF TECMAR BOARD 
‚А/В CONTROL BYTE 
;A/D CHANNEL NUMBER 
;A/D START 
;CLOCK DATA PORT 
;CLOCK CONTROL PORT 


ISAVE BP 

;SET BASE PARAMETER LIST 
СЕТ DATA POINTS/SEC 

f INTO BX REGISTER 


‚СЕТ CHANNEL NUMBER 
т АНЫ STORE AS АХ 

AND OUTPUT TO A/D 
т (USE ONLY LOWER BYTE) 
1GET NUMBER Of DATA POINTS 
; STORE IN CX REGISTER 
СЕТ PLOT FLAG 
т STORE IN MEMORY 


;SELECT A/D MODE (DISABLE AUTOINCREMENT, 

; EXTERN. START CONVERSION, ALL INTERRUPTS 
7 GAIN-1) 

151 IS X-VALUE OF POINT TO HE 

;  PLÜTTED--SAVE POR LATER 

БЕТ UP HIGH-RES СРАРН1С$5 КЕГЕ 


BESET DOKE FLIP-FLOP ОЕ A/L 
{БЕТ ГАТА POINTER TO MASTER КОСЕ FEGISSER 


+SET MASTER MODE REGISTER FOR SCALER CONTROL 
з BCD DIVISION, ENABLE INCEEKEKT, 6-BI7 ii 
; FOUT ON, DIVIDE BY 16, SOUPCE*Fi, 

; COMPARATOKS DISABLED, TOD DJSABLEP 


ISET CATA POINTER TO COUNTER KODE OF 
t REGISTER 5 


ІБЕТ COUNTEH 5 FOR COUNT FEFETITIVELY, 
BINARY COUNT, COUNT DOWN, ACTIVE [l'1GH 

ГТС, DISABLE SPECIAL GATE, RELOAD EROK LOAD, 
CHECA IF >= 31 POINTB/BSEC 

:1F 50, JUMP TO FAST 


WHERE 

] på 

7 N$ 

: Са 15 CHANNEL NUMBER DF A/D 

: RS 

T 5% HUST БЕ 

a 

Fj 

ESEG BEGMENT 
ASSUME CS:CSEG, DB: NOTHING 

READER: 
ng ОРЫН 
nw 0 
Du 0 
DW KTH LEN 

TEMP DY 2 

FLOT Du ? 

TEMPSI DW 2 

OVRUN DH ? 

:DEPINITIONS: 

ADDO “1808 

ADD4 BADDO+ 4 

А005 — eADDQ*h 

ADDS ©АППО +6 

ADDE зАОр048 

ADDS zADDO«9 

$ 

TIMER PROC FAR 
PUSH ВР 
NOV ВР, Sp 
ROY DI, [ВР] 6 
MOV АХ, [DI] 
MOV ВХ, AX 
ROY DI, [ВР] +68 
оу AX , [DI] 
нау DX,AuDS 
QUT DX,AL 
моч DI, [ВР] +10 
HOY cx, 121] 
MOV Di, [BR] › 12 
MOY Ax, [nt] 
MOV PLOT, АХ 
MOV AL,12B 
MOV DX , ADD4 
DUT ВХ, AL 
ROV àx, 
AOV TEMPS! , АХ 
ROY AX,6 
INT 108 
PROV рх,АрПЕ 
IN AL, И 
МОУ DX, ADDY 
МОУ AL, 23 
OUT РХ, AL 
MOV DX, ADDE 
MOV AL,0O 
QUT СХ, АГ 
MOV AL,126 
OUT DX, AL 
МОУ Dk, ADDS 
MOV Аһ, 5 
бут ВХ. AL 
MOM DX, ADDS 
ROY AL, 33 
QUT DX, AL 
CHE BX, 31 
JGE FAS" 
СЕР Bx, 0 


; BRANCH TO HERE JF POINTS/SEC © D, 


КЕП 


з ONE POINT/SEC. 


GLOW: MOV 


OUT 


;BRANCh TO 
FAST: | NOV 
OUT 
МОУ 
Mov 
MUL 
DIV 


iCHECK TF > 0 POINTS/SEC 
11Е 50. JUMP 
MEANS THAT WANT LESS ТИАН 


ІБЕТ ЧО 100 HZ ІМ САТЕ, 
і Or F5) 

ТОЕТ ABSOLUTE VALUE OF АХ 
TAND MULTIFLY ВУ LOG TO GET COLT 


BIEIKG EDGE 


HERE FOR 31 TG 20,000 POINTS/SEC--USE 1 KH? СОСЕ 
AL,11 
DX, AL 
АХ, 10000 
01,200 


01 
Bx 


:COUNT AT 1 MHZ (NO САТЕ, FISikG 
j EDGE OF P1) 

sDIVIDE 1,000,000 BY PTS/SEC BY 
г GETTING 10ЕБ INTO ОХ+АК 


PBX|STE/SEC; RESULT IN DX*AX, BUT 
F 1GNORE DX, SINCE Dx=0 


Listing 1 continued on page 371 


:DISABLE INTERRUPTS IF 2=5000 
г POINTS/SEC 


HERE POR 1 TO 30 ROINTS/SEC--USE 10 KHZ CLOCK 


sCOUNT AT 10 КН2 (NO GATE, RISING 

| EDGE ОР ЕЗ) 

CALCULATE НОКВЕН ОҒ TICKS OF 10.000 Hx CLOCK 
t FER DATA POINT BY DIVIDING 

I 10,000 BY FOINTS/SEC 


P AND LOAD COURTER 5 WITH 11CKS 
; (COUNT TO ZERO, 50 БЕСКЕМЕНТ AX 
I FOR CORRECT COUNT! 


8 BITS AT А TIME 
СЕТ OVERRUN FLAG ADDRESS 
;2ERO THE FLAG 
JAND STORE THE FLAG ADDRESS 
;GET ADDRESS OF DATA ARRAY 
{LOAD COUNTER 5 FROM LOAD REGISTER 
i AMD АВМ (START COUNTING) 


;ENABLE EXTERNAL START [PINS 3 + 4 OF 
; CONNECTOR 12 MUST BE CONNECTED) 


ІВЕСІМ DATA COLLECTION; COLLECT UPON EXTERNAL START TRIGGER 


CHECK ІР DATA READY 


ІВҰ CHECKING READY BIT {BIT 7) 

jLOOP UNTIL READY 

35ЕЕ ІР DATA OVERRUN FLAG SET 

11Р SO, NOTIFY BASIC PROGRAM AND EXIT 
:YES, DONE, SO GET LOW ВУТЕ OP DATUM 


AND STORE ІТ 
300 ТО NEXT LOCATION IN ARRAY () BYTE LATER) 
;GET HIGH BYTE AND STORE ТТ 


:DON'T PLOT ТЕ PLOT FLAG=0 


:5AVE CX FIRST 

;GET HIGH BYTE JUST TAKEN 

;AND LOW BYTE FROM STORAGE SD AX=DATUM 
;CALCULATE Y-VALUE TO PLOT = 

: 199- { (DATUM* 2047] 7/21) 

;DIVIDE BY 21--QUOTIENT IN AX 


;RESULT INTO DX 
NEGATE AND ADD ТО 199 


БЕТ X-VALUE OF LAST POINT ON SCREEN 
:GO TO NEXT LOCATION ON SCREEN 
¿TEST ІР AT RIGET EDGE ОҒ 640 X 200 
г SCREEN 

ГІР БО, GO ТО LEPT EDGE ТО PLOT 
;GET X-VALUE INTO CX 

:5AVE X VALUE 

ФАН=12,А1=1 TO WRITE DOT TO SCREEN 
}PLOT POINT 

RESTORE СХ 

БЕСВЕМЕНТ CX AND LOOP IP 20 


rTURN OFF A/D 


;RESTORE INTERRUPT SERVICE 

;RESTORE BP 

76 ARGUMENTS IN CALL X 2912 

БЕТ OVERRUN FLAG SINCE A/D GOING 
ITOO FAST 


:ҺЕКСТВ OF ROUTINE FOR HEADER 


Listing 1 continued: 
CNP АХ, 200 
JG ҒАЅТ2 
CLL 
FAST2: ЈЕВ со 
;8RANCH 70 
HED: — MOV AL,13 
OUT DX, AL 
кау AX, 10000 
CWD 
DIV Bx 
¿START CLOCK ТІСКІКС AT DESIRED RATE 
GO: ROV DX,ADDÉ 
DEC AX 
Qut DX, AL 
MOV AL, АН 
OUT ох, AL 
MOV DI, [BP] +14 
MOV WORD PTR |D1],O 
MOV Сувон, DI 
HOV DI, [ВР] +16 
MOV DX, ADDS 
nov AL, 112 
бит DX, AL 
моч DX, ADD4 
MOV AL, 132 
сит DK, AL 
DONE: MOV DX, ADD4 
IN (DX 
CMP AL, 128 
JR DONE 
TEST AL,64 
JNE ERRMESS 
MOV DX , ADDS 
IN AL, DX 
MOV [D2], AL 
INC DI 
KOV DX, ADD6 
тя AL,DX 
MOV IDI}, AL 
the рі 
CHP PLOT, D 
Jz NOPLOT 
:PLOT ROUTINE STARTS RERE 
MOV TEMP, CX 
MOY AH, AL 
MOV AL, [01-2] 
ADD AX, 2047 
сир 
HOV Bx, 21 
DIV BX 
KOY DX, AX 
NEG DX 
ADD Dx,199 
MOV SI,TEMPSI 
INC BI 
СИР 81,640 
JL м1 
MOV SI,D 
М1; MOV CX,SI 
MOV TEMPS! , SI 
MOV АХ, 3073 
INT 10H 
NOY CX, TEMP 
NOPLOT: LOOP DONE 
;BRANCH TO HERE UPON FINISH OR GVERRUN 
KOGO: MOY DE, 
NOV AL, 
QUT DX , AL 
STI 
POP BP 
RET 12 
ERRMESS: MOV | DI,OVRUN 
MOY WORD PTR [DI] -CX 
JHP NOGO 
TIMER ENDP 
RTN LEN EQU $-TEMP 
CSEG ENDS 
END HEADER 


Listing 2: General-purpose data-collection, graphing, and smoothing program in [BM PC 


BASIC (DOS 1.10), 


NEEDED FOR A .BIN PILE CONVEREION 


10 REM GENERAL PURPOSE DATA COLLECTION PROGRAM 
20 REM S. GATES, DEPARTMEHT ОР CHEHISTRY, ILLINOIS STATE UNIVERSITY, NDRMAL, IL 


30 FEN 


40 REM Some FOR,. 


,МЕХТ loopm are compressed Ес speed execution 
50 CLEAR, 31000: ВІ САБ "TIMER.BIE*,31000; ТТНЕН=31000 
60 DIS A*f1000),B(1000j),SGV (9) 

70 WIDTH B0:CLS 


“бар timer rouLine 


80 [HPUT " Do you wian са process data that have already been collected?"; YS 
ӘП ІР YSes"y* OR YS="¥" THEN Y=4: GOTO 300 
100 [HPUT "Enter your name, please"; WANS 
110 03 =0АтЕ$: T92TINES: INPUT "Enter the sample identification, please."; S$ 


Listing 2 continued on page 372 


before the previous data point has 
been read from the A/D converter, 
This is referred to as an overrun. 
Thus the program must check for the 
occurrence of an overrun. Upon find- 
ing one, the assembly routine sets a 
flag that can be read by the BASIC 
program once the data collection is 
finished. 

At very high data-collection rates, 
interrupt-driven processes occurring 
in the computer, such as interrupts 
by the system clock, may interfere 
with data collection. Indeed, initially 
this program was limited to 6 kHz 
until } realized that the interrupts 
from the system clock were taking too 
much time. For this reason, at rates 
above 5 kHz, the subroutine turns off 
interrupts with a CLI (clear interrupt 
flag) instruction; when data collec- 
tion is completed, the interrupts are 
again enabled by using an STI (set in- 
terrupt flag) instruction. 

At low-to-moderate data-collection 
tates, it is useful to have a real-time 
plot. This is done for each data point 
collected by loading the low and high 
bytes of the data point into a register 
and converting it so that the screen 
displays а ~10-volt A/D reading at 
the bottom and а + 10-уо# reading at 
the top—i.e., so that the full screen 
is used for the display. 

When this assembly-language rou- 
tine is linked to a higher level pro- 
gram, such as a compiled BASIC or 
FORTRAN program, only minor 
changes are required. The Header 
section must be removed, so that the 
code starts at Temp. The Timer pro- 
cedure must be made Public, and the 
last line of the routine must include 
an End statement instead of an End- 
Header statement, After assembly, 
the subroutine is linked to the call- 
ing program using Link in the nor- 
mal fashion; EXE2BIN does not need 
to be run in that case. 


Sample BASIC Program 

А short interpreter BASIC program 
for the IBM PC that uses the assem- 
bly-language routine is shown in 
listing 2. The program sets aside a 
region of memory for the routine; the 
location chosen in line 30 may vary 
depending upon the amount of 
memory available in the system. The 
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Circle 55 on inquiry card. 


e[ncrease I/O ports to 4, 8 or 16. 
еМіх 5 match peripheral devices. 
*Port selection through software 
contrat: all ports can run with 
different configurations. 
«Models for most applications. 


MODEL $787 5014 


TTE 


With its 

к port 

and eight 

7%. =— ` A peripheral 

Жа шн ports cap- 

ШЫ тш able of any- 

port-to-any-port interconnection, net- 

working applications with this unit are 
virtually | TI 


MODEL 924Е G 


— 5E MODEMS yat 
emm Ен umm |! 
Thisunitallowsfour lines of datatobe 
multiplexed and sent sequentially over 
a single line, then demultiplexed by a 
2nd 524E with automatic distribution 
to the кони peripheral ports. 


= 
ре 


This unit maximizes 
utllizatlon of available 
| ports. Among other con- 
figurations, 6 ter- 2... 
minals can con- Wee 


tend for З ports or | 


7 terminals for 2 


To place your order or 
discuss your expansion needs... 


| 
тере 23-2 702 


НРПА А ВСС, TI HX AT 
BAY ST. LOUIS, ыз қыш 
ШӘ ШЕТЕН 


value 31500 is correct for а 64K-byte 
system using Advanced BASIC. 
After the data has been collected, 
the overrun flag is checked, and the 
data is displayed in the high-resolu- 
tion graphics mode. The data is 


Listing 2 continued: 


scaled to fill the entire screen. 
Once the data has been collected 
and displayed, you usually will need 
to remove high-frequency noise. А 
simple method for doing this in soft- 
ware is shown in listing 2. It uses a 


120 PRINT "Please enter 3 lines of experimental description, including": 
PRINT "Semple preparation, instrument setrings, etc.” 


IFẸ FOR 1= TO 3: LINE TREUT RSET): NEXT I 


146 ІҺРІЛ "Enter the channel number {0 to 15)"; CA 
150 INPUT "Enter the number of data points to collect."zNA 
160 INPUT "Enter the nummer of data pointa/second desired, "у 5 


170 Shes: ІР 86 | THEN Sta-11/85 
199 PRINT " 
199 ISeINKEYS:IP IS=2"" THEN 190 


‘Convert to proper format for timer routine 
pe any Key tO start count-down for data collection,* 


200 CLS: FOP 1218 TO N STEP -1: LOCATE 12,40 + PHIUT 1: FOR 4=1 TO 500; NEXT J: 


KEXT I 
210 Pia 
220 P&a1:1F 5% 2000 THEN РАП 
230 CALL, ТІМЕК (ЛА (1) , FK,PR,N*,CÀ,54) 


240 ІР Fir 
450 FOR Ial TO № 
260 IF A*(I! 
210 A* [1] «Aà {13 
280 НЕХТ I 


„2047: 


‘Count downy 
‘Initialize overrun Flag 
"Plot if < 2000 pts/sec 
‘Collect data; 811 variables MUST be 


J loop is delay between counts 


INTEGER] 


0 TARE PRINT “Warning--data taken roo fast": N&=NE-F 4 


32787 THEN А\ (1) =А% {1) -655351 
‘Stare input as mV, assuming ~10 to 10У range 


290 CLS: PRINT " Enter А 1 tu plot data оп the screen": 
PRINT "А 2 to toce the data in a file.*: PRINT * A 3 to smooth the data": 


PRINT " А 4 to get another File*:PRINT " A 5 to exit": 


300 ON Y GOSUB 340,910,570,7 70,890 
310 GOTO 290 

120 EFIILCNELI SUBRODOUTTHZSES 11 4ге» ав 
330 PEZ Screen plotrinu rout ine 
340 SCHEEN 2 KEY OFF 


INPUT Y 


350 DEF FBSCALE(ZY) 190-1908 (ZV-YHINI / (YMAX-YHIN) 
460 INPUT “Epler the label for the graph" , LABS 


470 CLS:YHAXxA3[1]: YHINeASA(I] 
ЗНО FOR ізі TO M 


390 IF AVI) "YMIN THEN YMINMAX[ÍI) ELSE IF АЧ(І)> УМАХ THEN YMAX*AM(TI] 


400 HEXT 1 
410 Y¥YPLO1<FRSCALE(AG(1) | 
420 PSFT (60,YPLOT] ,0 ! Go 


to first point 


430 FOR 1-2 TO 3: XPLOT«60«579* (1-1) / А4). YPLOT«FNSCALE (At (I) ) : 


LINE -IXPLOT,YPLOT): NEXT I 


440 LOCATL 25,40 : PRINT LAB$;: LOCATE 1,1 : LINE (50,0)-(839,190),,8 ‘lapel! 


and box plot 


45) LOCATE 25,8 : PRINT "1";: LOCATE 25,75 : PRINT Mis: LOCATE 1,1 : 


PRINT YKAXp: LOCATE 


24,1 : PRINT YMIN; 


‘Labei axes 


460 LOCATE 6,1: PPINT "Type re кеу to continue”; 


4784 Ұ541%КЕҮ2: ТЕ ¥$="" THEN 4 
$20 RETLBR* 
490 REM 44549... 


500 РЕМ Subroutine to store data in a file 


510 INPUT "Enter the name of the File Іп which the data аге to be stored," ;FILNS 


520 OPEN FILHS FOR OUTPUT AS #2 
530 WRITE #2, НАМ5,05,75 
540 WRITE 12, 55 


960 WRITE #2, №, 5% 
570 FOR Is] TO Nt: WRITE #2.АЪ(Т) NEXT 1 
580 CLOSE #2; RETURN 

590 КЕМ %9%ғебай» 


‘Save name, date, time 
'Save вапрів description 
$50 РОЯ Ізі TO 3: WRITE F2, LS AI) 1 NEXT I 


‘ and conditions 


number of розта aampiing rate 


600 PEM Subroutine Eo compute second-order J-point Savitzky-Golay smooth 


610 REM 


lacluding smooths at both beginning and end of data 


520 НЕМ Jt Computes а "smoothed value for each point by adding together 


630 EM 
640 REK 


the 4 points on either side cf it, plus itself, each multiplied 
tines the corresponding eaefEictent. 


650 КЕМ It then computes the “smoothad*® value for each successive point 


660 REM 
570 DATA -21 :14,19,54,59,54,19, 14,-21 Н 
БЕП KESTORE 

690 FOR 1=1 TO 9:READ 5СОМЦ1): БЕХТ 1 
700 FOR Іа] ТО 


u&)ng the original data array. 
'Savitzky-Golay coefficients 


'Get coefficlents 
піз B( I) =O+DFts0. FOR Je-4 TO +4: ТЕ I*J4 1 OR 1+1>Н% THEN 720 


710 В(1) «В (1) +А\ (1%) #669 (345) : DF» DF *5GY (195) 


720 НЕХТ JiB(I)sB(I)/DFX:NEXT I 

730 FOR 1=1 TO НА: AN(I)SBII): WERT I 
740 RETURN 

750 PEM **55145444 


'Divide by gum of coefEicients used 
‘Stare back іп original array 


750 FEM Subroutine to tead previously collected data from disk File 
770 INPUT “Enter the name of the file to Бе processed. " ; FILNS 


780 OPEM FILNS POR INPUT AS 42 
790 INPUT #2, NAMS,D$, TS 
800 INPUT 42,654 


$10 FOF 1=1 TO 3: LINE INPUT 42,L$(1): NEXT 1 


820 INPUT %2,5а,5% 


830 PRINT EAMS,DS,TS: РВІБТ SS; FOR Ізі TO 3: PRINT n НЕХТ 1 


040 PEINT "Number of 


Gintu= "; Nk, "Points/sec= "у Б 
850 FOR 1г1 TO HÀ: INPUT 42,А%41): NEXT I 


860 CLOSE #2: РРІКТ “Type any key tó continue" 


Е70 YSeINKEYS: IF ¥5="" THEN 870 
840 RETURN 


890 ERD 
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(2a) 


(2b) 


(2c) 


Figure 2: The effect of filtering on noise levels can be very significant. Figure 2a shows 200 data points taken from an instrument aver a 
period of 20 seconds, Ideally, the signal should be a straight line, but instead shows both long-term and short-term noise. In figure 2b, data 
from the same instrument is passed through a digital (software) filter once; in figure 2c, it is passed through the filter twice. In figure 2d, 
data from the same detector is passed through a hardware low-pass filter. 


“Savitzky-Golay” type smoothing al- 
gorithm (see reference 3), which is a 
rapid, easily implemented smoothing 
technique that is equivalent to fitting 
a least-squares line through the data. 
The order of the fit and the number 
of points included in the fit can be 
modified to provide varying amounts 
of smoothing. А second-order, 9- 
point smooth is the one most often 
used in my lab. In picking which soft- 
ware filter to use, you may find an ar- 
ticle by Cram et al. quite useful (see 
reference 1). For severe noise prob- 
lems, other techniques such as en- 
semble averaging or filtering using 
fast Fourier transforms may prove 
useful. 

The usefulness of the filtering pro- 
cess is illustrated in figure 2. Figure 
Ja shows data collected from the 
detector of a high-performance liquid 
chromatograph, without Filtering. In 
figure 2d, data was collected from the 
same detector, but with the low-pass 
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hardware filter being used. In figure 
2b, the data is exactly the same as the 
unfiltered data (figure 2a), except that 
it has been passed through the 
Savitzky-Golay second-order, 9-point 
filter contained in listing 2. In figure 
2c, the data from figure 2a has been 
passed through the Savitzky-Golay 
filter twice; the reduction in the noise 
is striking. I often use a combination 
of hardware and software filtering for 
optimum results. 


Examples of Use 

I offer a four-week course to science 
students that teaches them to inter- 
face to a variety of scientific instru- 
ments using the techniques de- 
scribed in this article. Students spend 
one week learning BASIC, two weeks 
learning the concepts of interfacing 
and writing simple programs, and 
one week interfacing the computer to 
a specific chemical laboratory instru- 
ment. 


Although the students learn to 
write data-collection and display rou- 
tines in BASIC, for their final project 
they use the Timer routine in listing 
1, Using the standardized interfacing 
system, in one week's time they have 
written complete data-collection and 
analysis programs for a number of 
different instruments, including a pH 
meter, a UV (ultraviolet)-visible spec- 
trophotometer, a differential scan- 
ning calorimeter, a high-performance 
liquid chromatograph (HPLC), and a 


polarograph. Even though these pro- 
grams were written in one week's 


time, each of these programs is now 
in routine use in our teaching or 
research laboratories. 

I'll use two examples to show how 
quickly and easily instruments can be 
interfaced using this approach. 

One student interfaced an IBM PC 
to a polarograph, using the circuitry 
shown in figure 1. The polarograph 
already has a sophisticated preampli- 
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Using the Tecmar A/D Board 


The Tecmar board can be given instruc- 
tions, and have information read from it, 
| in one of two ways: either the I/O (input/ 
output) mode or the memory-mapped mode 
can be used. In the I/O mode, various func- 
Hons of the board are accessed. through 
ports, which are addressed with INP and 
OUT instructions in BASIC, or IN and 
OLIT instructions in assembly language. 
In the memory-mapped mode, the func- 
tions are accessed at а series of consecutive 
memory locations; this requires PEEK and 
POKE instructions т BASIC, or any 
| memory-addressing instruction in assem- 
| bly language, such as MOV or TEST. 
| The choice between these two modes is 


largely a matter of personal preference. The 


| memory-mapped mode is slightly faster but 
the board is configured at the factory for 
the 1/0 mode, which is probably the 
simpler mode to program. In either mode, 
you must select the base address, which is 
the first of 16 consecutive addresses used 
lo communicate with the various functions 
| on the board. The base I/O address set at 
the factory is 1808. However, other base ad- 
dresses, as well as the memory-mapped 
mode, may be selected using the appropri- 
ate jumpers or switches. 
Other options available on the board in- 
clude auto-incrementing of the A/D 
| (analog-to-digital) converter {automatically 
switching the channel from which data is 
being taken), and the range of the signals 
coming from or going to the instrument. 
In addition, three types of inputs to the 
A/D converter are selectable by appropriate 
| jumper settings: single-ended, pseudo- 
differential, and true differential. The 
single-ended setting is normally used, but 
the differential modes are particularly use- 
| ful with low-level signals in environments 
with large amounts of electromagnetic 
noise. It is also possible to use interrupts 
lo signal the computer when the A/D 
board has data ready for stomge. 
The system described їп the text uses a 


fier system, so a 10-volt signal could 
be readily obtained. Hence, the stu- 
dent set the preamplifier on the in- 
terface cart to a gain of 1, attached it 
to the recorder output of the polaro- 
graph, used no filtering, and set the 
Timer routine to collect data for a 
period of time determined by the 
potential range scanned. 

The major task of the student, 
then, was to understand the theoret- 
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—10-¥ to +10-V bipolar range for the A/D 
board, clock triggering of the A/D board, 
and a single-ended input. Only one instru- 
ment is normally connected, so the auto-in- 
crementing feature is disabled, as are in- 
terrupts. Timer 5 is used to trigger the A/D 
board. 

The clock portion of the Tecmar board 
provides a general-purpose mechanism for 
timing various events or for providing 
timed pulses for triggering various events. 
At least 18 different modes of operation are 
possible, each with several options. То the 
average user, this number of possibilities 
can prove highly confusing at best, 

For triggering the A/D board at specific 
intervals, however, the process is fairly 
straightforward. The clock circuitry can- 
tains a -MHz clock, which is further sub- 
divided either by powers of 10 (BCD scal- 
ing) or by powers of 16 (binary scaling), 
depending upon the option selected. Any 
one of five counters catt be loaded with a 
count, which is then either incremented 
or decremented every time the clock “ticks.” 

For example, with в BCD scaling of 
divide-by-100, the clock provides a 10-kHz 
output, Assuming the count is in a 
downward direction, then the 16-bit 
counter can be loaded with a value of 99 
to provide an output pulse to the A/D 
board every 0.01 second tie, 10 kHz + 100 
= 100 Hz). Note that the counter provides 
an output to the A/D board when it at- 
tempts to go below zero (called the "fer- 
minal count"); hence, the counter is set to 
99 rather than to 100. 

To connect the counter pulses to the A/D 
converter, the output from the specific 
counter must be directed to the trigger in- 
put of the A/D converter, Because of the 
pin placement on the Tecmar board, the 
easiest method for doing this is to connect 
the output of counter 5 ta the A/D con- 
verter by jumpering pins 3 and 4 of con- 
hector p, 

AIl of the functions of the clock are con- 


ical basis of the instrument readings 
and to design a program in BASIC to 
analyze the data. In order to ac- 
complish this, the student had to fit 
a least-squares line to a sawtooth 
wave function, determine the inflec- 
tion point in the curve, and calculate 
the distance between the two least- 
squares lines at the inflection point. 
The A/D readings were then con- 
verted to current values in micro- 


trolled using two I/O ports accessible to 
any program. Although these ports are 
termed control port and data port, both 
ports are needed to set up the correct tim- 
ing sequence. In a typical use of the timer, 
the control port is first directed to point to 
an internal register called the master mode 
register. You then select the various con- 
trol options by loading a 16-bit word into 
the master-mode register via the data port; 
this selects options such as whether an 8- 
or 16-bit МО bus is being used, what is fo 
be used as a source of the clock frequency, 
and so forth. 


Most of the information, however, is | 


loaded into another internal register, the | 


“counter-mode register.” There is one such 
register for each of the five counters. Hence, 
the program uses the control port to select 
which counter-mode register is ta be used; 
in this case, the one for register 5 is 
selected. The counter-mode register is then 
loaded, through the data port, with the 
various options selected for that register. 
Options include whether to count up or 
down, whether to count in binary or BCD, 
and which subfrequency of the clock is ta 
be used, Special options are available if the 
counters are to be used as a time-of-day 
clock. 

When the program is ready to begin col- 
lecting data, the appropriate counter must 
be loaded with the correct count and 
"armed," i£., started counting. Assuming 
that the A/D converter has been set to 
recognize the signal from the clock as a trig- 
ger by enabling the external start bit, the 
A/D converter will automatically initiate 
a conversion (data collection) every tinte 
the counter register goes to zero. Hence, the 
program only needs to wait until the A/D 
converter signals that it has completed a 
conversion and then store the data; no tim- 
ing loops need to be written. The A/D соп- | 
verter will continue to be triggered by the | 
clock until the clock output is turned off 


by the program. 


amperes and the time scale was con- 
verted into the applied potential in 
millivolts. 

Students in the analytical chemis- 
try class now use data collected with 
this system from a series of standard 
lead samples to calculate the amount 
of lead in leaded gasoline. Photo 2 
shows data collected by a group of 
students for a standard sample of 
lead. 
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Photo 2: Students taking our analytical chemistry laboratory course 
analyze the amount of lead in gasoline using the inierface described 
in the text. The diffusion current (ID on the display) is proportional 
fo the concentration af the lead in the sample. 


A second example of an instrument 
that students have interfaced is a 
high-performance liquid chromato- 
graph. The normal output of the 
HPLC is a 10-mV signal displayed on 
a strip-chart recorder; hence, the pre- 
amplifier was set to a gain of 1000 to 
provide a 10-volt signal to the A/D 
converter. 

The student writing the program 
divided it into two sections: a data- 
collection portion and a data-analysis 
portion. In the data-collection por- 
tion, all of the parameters of the in- 
strument and the sample to be ana- 
lyzed are recorded, thus providing a 
permanent record of the conditions 
of the analysis. The program also 
asks for the names of the substances 
being analyzed, if known, and 
whether an internal standard is be- 
ing used. 

The data collection is done using 
the assembly-language routine, with 
a real-time plot of the data. If more 
than a predefined number of points 
are collected, the data is “bunched,” 
or averaged, together. The Savitzky- 
Golay smooth is then performed, 
and the smoothed data and identify- 
ing information are stored in a disk 
file. 

In the second section of the pro- 
gram, the peaks in the data are in- 
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Figure 3: A common problem in chemical laboratory work is to 
measure the areas of peaks. Each peak in this figure is integrated by 


the computer program; the peaks of interest are peaks 1 and 2, which 
are caffeine and benzyl alcohol, respectively. The benzyl alcohol peak 


serves as an internal standard for measuring the caffeine. The straight 
lines under each peak are the baselines determined by the computer 
during the integration process. The large initial peak is a group of 


unidentified substances, The sample is a cup of instant coffee. 


tegrated, and the area of each peak 
is compared to that of an internal 
standard. Proper integration involves 
deciding where each peak starts and 
stops and then selecting the appro- 
priate baseline to be subtracted from 
each peak. The results of this process 
are shown in figure 3. Again, the pro- 
gram is used routinely in our analyt- 
ical laboratory course; figure 3 shows 
an analysis of caffeine in coffee per- 
formed by a group of students in that 
course. 


Conclusions 

One of the many advantages of the 
revolution in “home” computers is 
that powerful but inexpensive com- 
puters can be used in scientific or in- 
dustrial laboratories, even by those 
with relatively limited computer 
skills. Utilizing off-the-shelf com- 
ponents and simple programming 
languages, extremely sophisticated 
data-collection and data-processing 
systems can be developed very 
rapidly. 

The system described here repre- 
sents a hardware and software solu- 
tion to the problem of data collection 
and analysis in a wide variety of com- 
monly encountered laboratory situa- 
tions. By making only minor modifi- 
cations, you should be able to adapt 


it to other types of hardware and to 
other types of instrumentation with 
an extremely wide range of applica- 
tions, not only in chemistry, but in 
other scientific and industrial areas as 
well.m 
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Data 
Spectrum" 


Bringing Information to light." 


Would da Vinci 
have settled for a Crayon? 


А great artist must command his tools and his 
medium to fully express his creativity...to solve his 
design problems. To solve information problems, 
you need to command an information manage- 
ment system that allows you the flexibility to design 
solutions tailored to your needs. 


Data Spectrum", is a comprehensive and 
powerful information management system for 
business and personal use that goes beyond "user 
friendly" to downright "people affectionate.’ 


Data Spectrum is the master work of information 
management. It allows you to customize the organi- 
zation of information to your specific needs. To 
search, sort, analyze, edit, evaluate and merge files 
as you wanl. And even to generate forms, reports, 
labels and standard letters. 


All menu driven. All built in. With special features 
like “RAPID TRANSIT": A new file management 
approach that processes smaller files at blinding 
speed and automatically switches to “LARGER 
FILE ORIENTATION” to handle larger files. 


Destined to sel a new standard in the industry, 
Data Spectrum's on-screen tutorial blends text, 


Circle 19 on inquiry card. 


graphics, humor, sound and animation to lead the 
user through the concepts, uses and operating 
techniques of this innovative software package. 


On-screen tutorial and powerful program functions 
make Data Spectrum the universal information 
management system and problem solver. And 

a work of arl. Our program up-date service and 
information "Hot-Line" will keep it that way. 


So if you are looking for solutions rather than just 
software, Data Spectrum will bring them to light. 


Write or call us for your nearest computer dealer 
carrying Apple or IBM versions of Data Spectrum. 
if there is no dealer in your area, you can order 
Data Spectrum directly from us...with a full 
money back guarantee. 1-800-323-6902 Illinois 
Residents 312-298-0997. Advanced Business 
Computing, Inc. 1580 М. Northwest Highway, 


Park Ridge, IL 60068-1471. | 
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Putting the Apple II Work 


Part 2: The Software 
A high-speed system for the acquisition 


Last month, I described the overall 
system approach and provided you 
with construction details and pre- 
liminary testing. In this concluding 
part, I'll discuss the software I've 
developed that makes the system 
operational. 


System Software 

The software that enables the com- 
puter to collect and display the data 
can best be visualized by breaking 
down the total program set into a 
number of subroutines: 


1. A main routine written in Apple- 
soft BASIC is responsible for call- 
ing all machine-language subrou- 
tines, displaying the data on the 
high-resolution graphics screen, 
and storing the data on disk. 

2. À machine-language routine that 
controls the digital section of the 
analog-to-digital (A/D) converter 
and provides high-speed transfer 
of the binary data into the Apple 
II. 

3. А machine-language routine that 
scrolls the displayed data horizon- 
tally across the video display. 

4. A machine-language routine that 
enables you to mix text with the 
data displayed on the high-reso- 
lution graphics screen. 


The Applesoft program expects the 
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machine-language routines to be 
stored on disk drive 1 and to have 
the following names: 


A/D — routine that controls the 
digital section of the A/D converter 
Shift — routine that scrolls the data 
Hires — routine that writes text onto 
the high-resolution graphics screen 
Table — graphics character look-up 
table 


After you have loaded these pro- 
grams and stored them onto à disk 
initialized with the Hello routine, ex- 
ecute the Applesoft routine. If the 
program jumps to the A/D routine 
but never returns, you probably have 
one of two problems: 


1, The program did not enter the 
A/D routine correctly. Usually, 
you will get strange characters ap- 
pearing on the screen, and/or the 
keyboard will not respond with- 
out turning the power off and 
then back on. 

2. Absolutely nothing happens. 
Make sure that the IRQ signal is 
getting to pin 30 on the interface 
connector. 


Once you get the program to go to 
the A/D routine and to return, the 
end is in sight. If the data does not 
plot correctly, check the section in 


the Applesoft routine that supports 
this. For example, if you try to scroll 
the data and the computer does 
strange things, take a close look for 
mistakes in the scroll subroutines. 


Applesoft Routine 

Listing 1 gives the program with 
comments. This BASIC routine first 
loads all the machine-language rou- 
tines and then loops until the opera- 
tor is ready to digitize data. Once the 
operator indicates that data is to be 
taken, the program jumps to the ma- 
chine-language A/D routine that pro- 
ceeds to digitize and store a prede- 
termined quantity of data. Program 
control then returns to the Applesoft 
routine. The data is then plotted on 
the high-resolution graphics screen, 
and text is added to the plots. You 
then have the option of reviewing the 
data by scrolling it back and forth 
across the video display. If the data 
is “good,” you can store the data on 
disk. If the data is not good, you can 
initiate the acquisition of a new block 
of data. 


A/D Machine-Language Routine 

The machine-anguage A/D con- 
verter subroutine is called from the 
BASIC program by executing CALL 
— 28656. This forces the computer to 
execute the subroutine stored at 
memory location 9010 hexadecimal. 


(Unless otherwise indicated, all ad- 
dresses are hexadecimal.) Listing 2 
gives the program with comments. 
Upon entering this subroutine, the 
contents of the accumulator, the con- 
tents of the X and Y registers, and the 
processor status are saved. The sub- 
routine then clears the Y register and 
loads the X register with the 8 most 
significant bits (MSBs) of the memory 
address defining the upper limit of 
the block of memory reserved for 
data storage. The memory address 
for the lower limit of the block re- 
served for data storage is loaded into 
memory locations ОА (least signifi- 
cant bits or LSBs) and ОВ (MSBs). 
These two memory locations serve as 
a pointer to the current location in 
memory in which a byte of data is to 
be stored. 

The system interrupt logic is dis- 
abled while the 8 MSBs of the cur- 
rent data-storage address (the con- 
tents of memory location 0B) are 
compared with the 8 MSBs of the 
maximum allowable address (the 
contents of the X register). If the max- 
imum limit has not been reached, the 
program jumps to memory location 
9038. If the maximum limit has been 
reached, the subroutine restores the 
contents of the accumulator, the con- 
tents of the X and Y registers, and the 
processor status. After that, the 
return from subroutine (KTS) com- 
mand forces the computer to return 
to the BASIC calling routine. 

At memory location 9038, the sub- 
routine enables the system interrupt 
logic and waits a few machine cycles 
to see if it is time to take another 
sample. The sampling rate is deter- 
mined by connecting the output of 
the crystal-controlled oscillator and 
frequency-divider logic to the inter- 
rupt request line (IRQ) going to the 
6502. If it is not time to take another 
sample, the subroutine returns to 
memory location 9026, where the in- 
terrupt logic is disabled. If it is time 
to take another sample, the interrupt 
logic forces the computer to jump to 
memory location 9040. This address 
was determined by the Hello pro- 

gram, which was executed when the 
DOS (disk operating system) was ini- 
tially booted. 

At memory location 9040, the three 


Listing 1: A/D converter main routine written in Арріеѕоћ BASIC. 


P " ы. HIGH SPEED @/0 CONVERTER 

$ - ты 

22 PRINT D$;"BLORD AB^D,D1" 

24 PRINT D$;"BLDARD HIRES.D1" 

65 PRINT D$;"BLORO TABLE.D1" 

26 PRINT D$:"BLORD SHIFT.DL" 

32  UTHB 10: PRINT "PRESS THE SPACE BAR WHEN YOU ARE”: PRINT "READY TO DIG 
ІТІ2Е DATA." 

44 GET KS 

42 IF KS < CHR$ (32) THEN GOTO 46 

44 60TO 2160 

169 REH SCROLL DATA TO THE LEFT 

192 IF К! > 28600 THEN RETURN 

112 POKE -~ 30675-230: РОКЕ - 30969,22г: РОКЕ - 38751.0: POKE 
232: PONE - 39742.29: РОКЕ - 36855.26: CALL - 30976 

130 HCOLOR= 1: FOR I = і TO 14 

132 Y = © PEEK Кі + DI + £3) # 1.5 

134 HPLOT 195 + [,175 - 9: HENT I 

156 kl = K1 + DI] # 14 

[39 HCOLOR= 2: FOR I = 1 TO 14 

144 У = {$ PEEK ¢k2 + DI #13) ^ 1.5 

146 HPLOT 195 + 1,175 ~ Y: НЕХТ I 

142 KZ = K2 + GI * 14 

15a HCOLOR= 3: FOR I = 1 TO 14 

j54 Ү = < PEEK (R3 + DI = [)3 i.5 

155 HPLOT 195 + 1,175 — Yr NEXT Т 

158 КЗ = КЗ + DI * 14:58 = 1 

199 RETURN 

290 REM SCROLL DATA TO THE RIGHT 

202 IF ki < 25230 THEN RETURN 

212 POKE - 30875,227: POKE - 26853,2360: РОКЕ 
+202: PORE - 30742:2995: РОКЕ 

221 IF SL = ð THEN GOTO 230 

222 ка = Кі — 210 * DI:KS = Ke - 218 * ŪL:k6 = №3 - 210 «ПІ 

230 HCOLOR= 1: FOR I = 14 TO 1 STEP - 1 

234 V = ( PEEK (h4 — DI + 122 1.9 

236 HPLOT 14 — 1,175 — Y: NEXT 1 

238 Kd = Kd -'DI * 14:k1 = kẹ + 218 x DI 

246 HCOLOR- 2: FOR I = 14 ТО 1 STEP - 1 

244 V = € PEEK «KS - DI = [22 - 1,5 


— 39744, 


- 30751,27: POKE 
— 36865-2599: CALL - 36978 


- 30744 


256 HPLOT 14 - 1,175 — Y: 
2958 KG = КБ — DI * 14:03 = КБ 
239  RETURH 

£188 НЕН DIGITIZE DATA 

2182 HOME : TEXT : UTRB 16: PRINT “DATA IS BEING DIGITIZED." 
2132 POKE - 28643,112: FOKE — 16143,0: CALL  — 26656 
2200 Ki = 24576:К2 = 245/7:К3 = 24578:01 = 3: 60508 3086: 


GET К% 

IF KS CHR$ (35 THEN GOSUB 188 

IF K$ CHR$ (212 THEN 6056 28e 

IF K$ CHR$ ( 322 THEN GOTO 2188 

IF қ CHR$ (27) THEN GOTO 4866 

GOTO 2258 

REH PLOT DATA 

HCOLOR- 1: HGR2 

FOR I = 8 ТО 249: = ¢ PEEK «КІ + DI + 1» 
КТ 1 


= КЕ + 218 # DI 


GOSUB 10008 


tak |) 


4 1.5 


1 

3835 HCOLOR- 2 

= @ TO 209: = « PEEK (K2 + DI * [31.7 1.5 
Lsi? — Y: NEXT I 
KS = Ke:K2 = Ke + 216 + OI 
3842  HCOLOR- 3 
5044 FOR I = Ө ТО 299:% та PEEK {KJ + DI * I2» ^ 1.5 
$945  HPLOT 1,175 — Y2 НЕХТ 1 
5848 КБ = K3:K3 = КЗ + 210 * DI 


3048  RETURH 

чада REH ESCAPE SUBROUTINE 

4002 TEXT : HOHE 

4010 ТАВ 4: PRIHT "PRESS THE KEY CORRESPONDING TO YOUR": PRINT "CHOICE: " 

4014 VTAB 18: PRINT "В TO RETURN TO CURRENT DATA" 

4016 ЧТАВ 12: PRINT "5 TO SAVE CURRENT DATA ОН DISK" 

4818 UTRB 14: PRINT "D TO DIGITIZE НЕН DATA" 

4013 ЧТАБ 16: PRINT "Н ТО STOP" 

4920 УТЯВ 26: BET K$ 

4922 IF К$ = "0" THEN GOTO 2166 

4923 IF t$ = "В" THEN POKE - 16304,0: РОКЕ - 16293,0: POKE - 16297-0; 
бота 2250 

4824 IF K$ = "В" ТНЕН POKE - 16394.98: PORE - 16239,0; PORE - 15297,98: 
GOTO 2258 

4026 IF k$ = "H" THEN ЕМ 

4828 IF k$ = "S" THEN GOTO 49506 

4029 GOTO 4020 

4050  HOHE 


Listing 1 continued on page 384 
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AD7570 A/D converters are simulta- 
neously instructed to begin the con- 
version of their respective input 
signals. The subroutine then loops 
until all three units have finished 
their conversion cycles. The subrou- 
tine then proceeds to load the digi- 
tized signal from the first AD7570 into 
the accumulator. The contents of the 
accumulator are then transferred into 
the memory location determined by 
the contents of memory locations 0A 
(containing the 8 LSBs) and ОВ (con- 
taining the 8 MSBs) and the contents 
of register Y (which are added to the 
contents of memory location ПА}. 
After the data has been stored, the 
Y register is incremented. The sub- 
routine tests the Y register to see if 
the increment caused the register to 
be equal to zero (a transition from # 
FF to #00). Such a transition indicates 
that memory location OB then needs 
to be incremented. The subroutine 
then proceeds to load and store data 
into successive memory locations 
until all three converters have been 
serviced. А return from interrupt 
(RTI) command then forces the com- 
puter to return to the point in the 
program where the interrupt request 
was detected. The subroutine ulti- 
mately ends up back at memory loca- 
tion 9026, where the interrupt logic 
is again disabled and a test is made 
to see if the maximum allocated data- 
storage address has been exceeded. 
Once the data has been digitized 
and stored, program control returns 
to the BASIC routine. The first 209 
data samples from each input chan- 
nel are displayed on the high-resolu- 
tion graphics screen. L'ifferentiation 
of the data is achieved by using a 
unique color for each input channel. 
The full width of the graphics display 
is not utilized for data so that 
reference text can be added on the 
right-hand side of the screen. 


High-Resolution Text Generator 

The text-generator software is used 
to write textual information on the 
high-resolution graphics screen. This 
capability lets you identify data 
points and display the magnitude of 
selected data points along with the 
data. The character set for the graph- 
ics generator was purposely limited 
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Listing 1 continued: 


4060  UTRB la: PRINT “ENTER THE WAHE OF THE DATA ЕЦЕ" 

4954 WTAE 14: INPUT KF 

«тӘ OF = "" 

4972 PRINT рғ; "ЕСІМЕ "sk e2",656000-L51000-01" 

4099 GOTO 4090 

19908 КЕН IOENTIFY PLOTS AND AOD TEXT 

19082 РОЖЕ 54,60: POKE 55,143: POKE - 16289,8 

18010 UTAS 23: HTAB 1: PRINT "PRESS <— OR --> TO SCROLL THE ORTA. " 

10958 UTAB 24: HTAB 1: PRINT “PRESS SPACE BAR TO DIGITIZE MORE DATA.” 

19952 УТАВ 14: HTAB 32: PRINT "PRESS ESC" 

19954  UTRB 15: НТАВ 32: PRINT “TO EXIT.” 

18068 HCOLOR= 1 

10052 HPLOT 215,12 TO 219,12: HPLOT 215.20 TO 219.20: HPLOT 217,12 ТО 217 
12 ТО 235,12 ТО 235,16 YO 231,16 

\9964 HPLOT 233,12 Td 233,28 TO 243,28 TO 243,12: HPLOT 249.28 TO 249,12 TO 
247,12 TO 251,12 

19966 HPLOT 257,20 ТП 261,28 TO 259,28 TO 259.12 TO 257.14 

16676  HCOLOR- 2 

19972 HPLOT 215,32 ТО 228,32: HPLGT 216.48 TO 2280,40: HPLOT 218,32 TO 2168 
240: HPLOT 224,48 ТЦ 224,32 TO 228,48 TO 228,32: HPLOT 232.40 TO 232, 
42 ТО 236,32 TO 235,36 TQ 232.36 

{98974 HPLOT 240,32 TO 248,48 ТП 244,48 TU 244,32: HPLOT 258.48 TQ 259.32 TO 
248,32 TO 252,52 

19006  HPLOT 258,32 TO 262,32 ТО 262,36 TO 258,35 TQ 258,40 10 262,49 

166080 HCOLOR= 3 

19982 HPLOT 215,52 ТО 228,52: HPLOT 216,68 TO 228,59: HPLOT 218,92 TO 213 
„60: HPLOT 224,68 TO 224,52 TO 228,50 70 228,52: HPLOT 232,60 TO 232, 
52 ТО 236,52 TO 238,55 TO 232,56 

19084 НРІПТ 240,52 TO 248,68 TO 244,59 TO 244,52: HPLOT 298,68 ТО 258.52 ТО 
248,52 TO 252,92 

m 258,52 ТП 262,52 ТО 262.56 TO 258.56 TO 262-56 TO 262.60 YO 2 


16333 RETURN 


Listing 2: This routine provides high-speed data transfer fram the A/D converter to the Apple 
H. 


96010 ap 00 90 STA $9000 Save accumulator 

9013 BE Ol 90 STX $9001 Save X registex 

9016 Bc 82 50 STY $9002 Save Y register 

80195 oa PHP Save processor status 

901A Ай 00 LDY #500 

%01с А2 63 LDX #570 Load X register with maximum 
data storage address 

SOLE A9 00 LDA #500 

3020 B5 QA STA SOA Memory locations 50А and SOB 

9022 A9 60 LDA $560 contain the start address for 

9024 85 08 ЗТА $08 data storage 

9026 78 БЕІ Disable interrupt 

9027 Bå OB CPX 508 Compare current data storage 

9029 ро Op BNE $9038 address with maximum address 

9028 Ар 00 90 LDA $9000 Restore accumulator 

902E AE 01 90 LDA $9001 Restore X register 

8031 АС 02 90 LDY $9002 Reatore Y register 

9034 2B PLP Restore processor status 

9035 60 RTS Return to calling routine 

5036 EA NOP 

9037 EA NOP 

9038 58 CLI Enabla interrupt 

9039 EA ROP 

903A ЯС 26 90 JMP $9026 

9030 00 BRE 

9D3E üg BRK 

903F 00 BRK 

9040 A9 01 LDA #501 Start A/D conversion 

9042 ар РО ca ЗТА $2070 

9045 АЗ 00 ГОА %500 

9047 BD FO CQ STA $СОРО 

904A AD 61 СО LDA $c061 Check and sea if all conversions 

904b 2A ROL are complete 

904E BO FA BCS 

9050 AD Fl ca LDA SCOFL Load data Eron input @1 

9053 91 OA STA {$0A),¥ Store data 

9055 св INY Incramant LSD of data storage 
address 

9056 DU 02 BNE $905A Branch on result not zero 

5058 E6 OB Inc 508 Increment MSD of data storage 
address 

905A AD Ра CO LDA $СОР2 Load data Erom input #2 

9050 91 ОА ЅТА 150А),Ұ Store data 

9052 св INY Increment LSD 

9060 00 02 ВНЕ $9064 Branch on result not zero 

9062 E6 08 INC $08 Increment MSD 


Listing 2 continued on page 386 


LT» annputer Book lu 
superior Performance, 
Practical Price! 


More programs, projects, ways to use your micro 
for home, hobby, education, and business! 


Select 5 Books <-,/ 
for Only 540% "as" 


ы кн кай 
ЕТЕ мі іу 


1607 
List $21.95 


A Progremiming 
a mmodore 54. 


1185 
List $13.95 


тыс MOST POPUL | 
SUBROUTINE IN DOS 


Thee xi 


(rip СМТ БОГА, OF 


TERS 


ASSL EA a uud DATABASE 
MANAGER 


— 


423 1276 
List $10.95 (paper) Lisi $15.95 


ROBOTS AND 


= А be ЕЛЇ mer 
1513 6 
m. ж Che s. nm List 519 ын Lint $19.95 m. 7 мы 
| $ W MACHINES -- a == З 
INVESTMENT POORA MS ASSEMBLY | MONEY ewm. Free guide to 
> | ra PC "z^ п a 
Ася | IBM PC PROGRAMMING accu h^ BASIC Statements 
e. - T е = ная 2 Р 
С 25; ы” ra & Commands 
ae . E dil i 
2% | 2 СР er“ 4 
1556 з ‘ate T = 
List $19.95 List $21.95 SIRS. uns opi Diner б n as 


Plus FREE For Joining ————59-—; 


7 very good reasons to join fc Eae 71 
ШІНІШІЛІШЗГІЛІК ТІ І 
The Computer Book Club® Р.О. Вох eme Ridge Summit, PA 17214 A 


· Big Savings. Save 20% to 75% on books sure to increase i Please accepi my membership in The Computer Book Club*and send the 5 volumes 

your computer know-how circled below, plus my FREE copy of BASIC Statements, Commands and Functions, | 

* No-Risk Guarantee. Al} books retumable within 10 days { billing me $2.95 plus shipping and handling charges. 11 not satisfied, t may return the 

wilhout obligation 1 books within ten days without obligation and have my membership canceled. | agree 

- Club News Bulletins. All about current selections— mains, в |0 Purchase 3 оғ more books at reduced Club prices (plus shipping/handling) during Bi 

alternates, extras—plus bonus offers. Comes 13 times a year | the next 12 months, and may resign any time thereafter. 

wilh hundreds of up-to-the-minute (е5 you can pick from || 1050 1062 1160 1195 1205 1276 1295 1389 1423 

* "Automatic Order." Do nothing, and the Main selection will 1 1455 1466 1473 1479 1496 1506 1513 1521 1533 1556 
| 


be shipped automatically! But... if you want an Allemate 
selection —or по books at all—we'll follow the instructions you ЖЕ ЖЕР ЧЕ ee ee es Ула үрт 


give on the reply form provided with every News Bulletin | N Ph 
* Bonus Books. immediately get a Dividend Certificate with ame ——— _——— "опе 
= book purchased and qualify for big discounis of 60 % to | Address 


* Extra Bonuses. Take advantage of added-value promo- 
lions, plus special discounts on software, games, and more i State Zip — 
“ Exceptional Quality. All books are firsi-rate publisher's edi- нл. какшы а nne 22 ЖЕТІ АА 

tions selected by our Editoria! Board and filled with useful, 1 Ls are US rede This бтн Spek MUERE The Gomer Book vm ұша | 


up-to-the-minute information Еда. жый SP) чеш кшш ый шаш ышы: "Йй 
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to numbers and uppercase letters to 
conserve memory. Listing 3 gives the 
high-resolution graphics, text-gen- 
erator program, and table 1 is the 
graphics character look-up table, The 
program takes the textual character 
that is to be displayed on the graphics 
screen and matches it to a corre- 
sponding graphics character con- 
tained in the look-up table. This 
graphics character is then displayed 
on the screen by loading it into the 
correct memory location in page 2 of 
the high-resolution-graphics memory 
block. By using this subroutine, you 
avoid having to “draw” text on the 
graphics screen using the PLOT com- 
mands. The routine is initialized by 
using POKEs to insert the subroutine 
entry address into memory locations 
(decimal) 54 and 55. Any PRINT 
statements that follow will force the 
text that was to be printed to be 
displayed on the graphics screen. 


Data-Scroll Routine 

The information that is routed to 
the video display when the Apple is 
in the high-resolution-graphics mode 
comes from an 8192-byte Боск of 
memory that is defined (for the sec- 
ondary picture-page buffer) between 
memory locations 4000 and 5FFF (see 
figure 1). The rationale that deter- 
mines the relationship between a 
dot's position on the screen and the 
dot's position in the picture-page buf- 
fer is not all that obvious to me. The 
best that I have been able to do is to 
map out the relationship between a 
dot's position on the screen and a 
memory-address location in the pic- 
ture-page buffer. 

Seven of the 8 bits in each byte con- 
tained in the picture-page buffer are 
displayed as dots; the eighth bit 
determines the color of the other 7 
dots. À total of 40 bytes is displayed 
on each horizontal line of the video 
display. The LSB of the first byte in 
a line is displayed on the left-hand 
edge of the screen, followed by the 
second bit, the third bit, etc. A total 
of 280 dots (40 bytes x 7 dots) is 
displayed on each of the 192 lines (24 
lines x 8 dots) that can be displayed 
on the screen. 

In order to help myself understand 
the picture-page memory map, I con- 

Text continued on page 395 
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Listing 2 continued; 
9064 AD F3 CO 
9067 91 0A 
9069 Св 

906А ро 02 
906c E6 0B 
906E 40 


LDA 
STA 
INY 
BNE 
INC 
RTL 


$cOr3 
{$OA),¥ 


$906Е 
$0B 


Load data from input #3 
Store data 

Increment LSD 

Branch on result not 2его 
Increment MSD 

Return From interruot 


Listing 3: High-resolution text-generator routine. 


aroo 
8Е01 
BF02 
8Р04 
8F06 
8Р08 
8F0A 
BFOC 
8F0D 
8FÜF 
BF11 


8213 
arid 
8Е16 
8Р18 
ЯР1А 
8P1C 
8210 
8Р1Е 
ВЕ1Р 
8F21 
BF23 
BP 24 
BF25 
8Р27 
8Ғ28 
ВР 29 
GF2A 
B8F2B 
8F2D 
BF2F 
BP30 
BF 32 
BF33 


BF35 
BP 36 
8F 37 
8P38 
ВРЗА 


ВРЗВ 
ВРЗС 
ВРЗО 
BF3F 
BF 40 
BF 42 
BF 43 
8Ғ45 
8Р47 
8249 
BP4B 


8F4D 
ВРАР 
8Ғ51 
8F52 
8253 
BF55 


8F57 
BF59 
BFSB 
BFSC 
BFSE 
8Р60 
BF61 
BF63 
BF65 
BF67 
8F65 
ВРбВ 


РНР 
РНА 
STY 
CMP 


$4E 
#$80 
$8FOP 
%58С 
88РІ1 


$8F6B 


SBF6D 
$25 


$$03 
#$40 
$258 
$25 


#516 
$2А 


$2A 


$24 
$2А 


#$7Р 
%588 


$27 


4500 
(926), Ү 


$4F 
%500 
($2A),Y 
(52A),Y 


S4F 
$28 


Save processor status 

Save contents of accumulator 
Зауе contents of Y register 
Test for carriage return 


Test for line feed 


Relate cursor position to AGR2 
screen position 


Define HGR page #2 


MSB of graphics character 
look-up table 


Match text character to graphics 
character position in look-up 
table 


Get first row of graphics design 
from look-up table 


Store graphics design in screen 
memory block 


Jump ІЁ all rows not finished 
Increment LSD of cursor position 


Listing 3 continued on page 388 


Media Mate 3 for new micro diskettes 
Media Mate 5 for 54" diskettes. 


Convenient easy-carry handle. 


Circle 30 on inquiry card. 


The DiskBank Media Mate. 


Introducing Media Mate...another 
affordable solution in diskette filing 
technology from DiskBank. 

Media Mate combines an attractive 
desktop appearance with superior 
protection, organization and storing 
capability for 50 diskettes. Ail at 
a cost your budget will appreciate. 

Available in sizes to accommodate 
both 544" and 3%" diskettes, Media 
Mate includes a fortress of features: 


@ Sturdy, high impact styrene 
construction 


B Attractive smoke see-thru 
cover 


B Convenient adjustable tab 
dividers 


m Self-locking cover with easy- 
carry handle 


ш Case on case stackability 


For protecting, organizing and 
storing your valuable diskettes, make 
the little investment that pays off big. 
Buy a Bank. Buy DiskBank. 


AMARAY CORPORATION 
2251 Grant Road, Los Altos, CA 94022 
(415) 968-2840, Telex 171627 Amaray-Ltos 


BYTE May 1964 387 


Listing 3 continued: 


BF6D A5 20 LDA $20 
| i ВЕЕР 85 24 STA $24 
82771 86 25 INC $25 Increment MSD of cursor position 
| | 8F73 A5 25 LDA $25 
8275 С5 23 СМР $23 
9277 90 04 BCC $8F7D 
ВЕ79 А5 22 LDA $22 
9Е7в 85 25 STA $25 
aF7D A4 ЗЕ LDY S4E Restore Y register 
E. — 8Е?Р 68 PLA Restore accumulator 
The fastest "| 8F 80 28 PLP Restoce processor status 
SF 81 60 RTS Return to calling routine 


8088 С Compiler 
available 


FULL DEVELOPMENT PACKAGE 
* C Compiler 
* Assembler 
* linker and Libranan 
* Full-Screen Editor 
* Newsletter for bugs/updates 


SYMBOLIC DEBUGGER 

* Monitor and change vanables by 
name using C expressions 

> Mult-Screen support for debugging 
PC graphics and interactive systems 

* Optionally display С source during 
execution 

* Breakpoint by Function and Line # 


COMPLETE IMPLEMENTATION 
* Both 1.0 and 2.0 DOS support 
* Everything in K&R {incl STDIO) 
* Intel assembler mnemonics 
* Both 8087 ам Software Floating Poin 


OUTSTANDING PERFORMANCE 
Sieve Benchmark 
COMPILE 4 Sec RAM — 
22 Sec FDISK 
LINK 6 Sec RAM — 
34 Sec FDISK 
RUN 12 Sec. 
_ SIZE В192 i 


Uu 
т 
ш 
б 
{р 


- + b — — - м CF з 


/ 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
< 


м 


Developmen Package l 99 1 


To Order Specify 
Machine 


0S Li MS-DOS O CP/M-86 
Disk C1 8" C15'4 55 О 5% DS 


WARE 


CORPORATION 


P.O. BOX 710097 
San Jose, CA 95171-0097 
(408) 736-6905 


Calana resadents add sales lax Shopng US no 
charge Canada add $5, elsewhere add $15 Checks 
must be on a US Bank and m US Dollars 


2) K3 "d Oz лр UC H:EGOG то оо ш 


Table 1: Graphics character look-up table. 


Table 1 continued on page 390 
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al ne 


THE INSID 


)uncing 


А 10 Mega-byte Internal Hard Disk Drive System... 


ШШШ 


Expand your PC to perform like the XT at a fraction of the cost. 


Micro Design International, Inc. announces 
10-Megabytes of formatted capacity with 
complete internal installation, all for $895.00. 
Now you can expand your IBM'PC to a XT. 
By equipping it with the MDI Hard Disk save 
up to $2,000 over the cost of a XT. This 
system also works with most PC look alikes, 
and is DOS 2.0 and 2.1 compatible. 

Unlike other internal drives which require an 
external power supply, The Insider uses 
available power. In fact, it uses only 0.9A of 
current thereby eliminating overheating, a 
problem which has plaqued other drives. Our 
drive and electronics аге so Good that we carry 
a full one year warranty. 


The MDI System includes, complete software, 


cables, simple installation irstructions and is 
available in the following configurations: 


MODEL 
1800 Complete Winchester Disk 
„1 УЫ .... $895.00 


1501 Insider Winchester System 
w/Multifunction Card . $1095.00 

1502 Insider Winchester System and 
Floppy Disk Controller $1,295.00 


IRM is ^ trademark of the [nternationg) Business 
анг matk of the Їп Circle 284 on Inquiry card. 


1503 


1504 


1505 
1506 


Insider Winchester System 
w/RA 

Memory. Card that will hold up to 
256K RAM 9 RAM ...$1,295.00 
Expansion Memory Module for 
Model 1903 to allow 320K 
additional RAM for a total of 
576K Ө RAM ........ $129.00 
64K of RAM for 1803 and 

| 75.00 


$94 
$ 88.00 


e es spt 6 6 4 е ееееет вз 


Multifunction Card . 


MODULES FOR USE WITH {561 AND 
1596 ABOVE 


1507 
1508 
1599 


1610 
IS11 
1612 


To repond уон 8С bo the porto а 
"бй тет 


Parallel Port Module 
(Centronics) .........5 59:00 
Serial Port Module 

(RS232) ............ $ 95.00 
Clock Calendar Module 
w/battery we c 65.00 
Game Adaptor Module ..$ 55.00 
Hard Disk Controller ...$395.00 
Hard Disk Boot ROM ...$ 48.00 


м iba гене САД. TODAY. Мал заи 
u Безье Inieraationad. һы 


айлағы 
т fap Мы 


TO ORDER 
CALL COLLECT 305-677-8333 


Suite 7 6586 University Blvd) | 
Winter Park, Florida 32792 


Circle 401 on inquiry card. 


Everyone from 
Commodore to 

IBM User Will Want 
This Remarkable 
Guide to Creating 
User-Oriented 
Software 


Tine 


Paul Heckel feels that to be "friendly? 
software should be visual, interactive, 
and above all, communicative. He first 
summons up the techniques of the great 
masters of communication in film, and 
of painters like Pablo Picasso and writers 
like Mark Twain. He then adds techniques 
of his own developed through vears of 
Successful software design, including pro- 
grams for the Craig Language Translator 
and the all-new Viewdex" system for the 
Epson НХ-20. The result is a free-wheeling 
guide that is as delightful and surprising 
Lo read as it is easy and practical to use. 
The Elements of Friendly Software 
Design explains: 
@ The thirty principles of friendly 
software design 
© How filmmakers communication 
techniques can be used to make software 
design "friendly" 
@ Visual thinking asa key to design 
© Planing for prototyping and revision 
© Factors that determine user 
acceptance 
© Examples of excellence—why VisiCalc 
is so successful 
@ Seven traps that snag even the must 
experienced designers 
“Unique and indispensable; by far 
the most important and practical 
book on the subject” 


—Larry Tesler, Manager, User Interface Design, 
Apple's Lisa 


Now In Quality Paperback 


С? WARNER SOFTWARE 
NER BOOKS 
А Warner Comvmurcaiems Company 


To meer, send chech or money onder lor $10 20 im U.S.A er $12.00 m 
Canada (includes mum and handing) to Dept. PhA-X33-040, Hr 
Warner Becks, 686 Filth Avene, New York, AY (0103. Please alime leur 
bo sia weeks for бал еу 
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Listing 4: Right-to-left scroll routine. 


8700 
8702 
8705 
8707 
870А 
870С 
870F 
B711 
8714 
8717 
8718 
871A 
8710 
8720 
8723 


8725 


8727 
B72A 
9720 
8750 
8753 
8756 
8759 
875C 
B7SE 
8761 


B764 
8767 
8768 
876A 
B76D 
876E 
8770 


8773 
8776 
8779 
877С 
877Р 


87 


4500 
$87 FE 
8540 
$87FF 
#502 
$87FD 
#508 
$8727 
$8750 


3528 

$87PE 
$87FE 
$87FD 
$870F 


#506 


$87F7 
58750 


$87PE 
$87PB 
587ЕҒ 
587 FC 
#506 

$87FA 
$87FB 


$87E6 


#502 
$8781 


#$1А 
$8720 


687ЕЗ 
$87F3 
557РС 
$87E4 
$87E7 
$87F1 
$87P4 
$8780 


%504 

$87E4 
$87E4 
$87E? 
$6721 
$87724 
$87 РА 
$8788 


8580 

587ЕВ 
$87F6 
#500 

$87FC 
$87PC 
$8777 
$875c 


S 
T 
Ч 
V 
W 
X 
Y 
7 


Initialize base addresa 


Initialize block counter 
Initialize box counter 
Jump to main routine 


Set up for second block 


Jump if second block not 
complete 

Number of boxes remaining (two 
boxes reserved for text) 

Jumo ta main routine 

Return to calling routine 

Save base address 


Initialize row counter 
Set up LSB of left hand side of 
acreen 


Set up shift distance 


Set up LSB of right hand side of 
acreen 


Next byte 
Set up M3B of 
left hand side of screen 
right hand side of screen 
Jump to shift routine 
Add 4 to MSB of 
left hand side of screen 


right hand side of screen 


Decrement row counter 
Jump if box not complete 


Set ap next box address 


Decrement box counter 
Jump if block not complete 
Return to calling routine 


Listing 4 continued on page 391 


Shift 2 bytes (14 pointe) left 
Jump if shift not complete 
points 


Set up byte counter 
Clear right most 14 
Return to calling routine 


Increment counter 


#500 
$4002,X 
54000,Х 


BD 02 40 


Listing 4 continued: 


OD гі C. m FN му rnm 


16424 | | | | | 
16552 ||| | 
16680 | | |||. 
16808 | | |||. 
16936 [|| |T 
17064 | | | ||| 


$4028 
$40A8 


$4128 


$41A8 
$4228 
$42A8 
$4328 


17192 | | | || 


Each box is formed by eight rows: 


сз 
c 
e 
P 
«> 


Figure 1: A map of the Apple II's high-resolution graphics screen. 
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Block 1 


Box 1 


Box 2 


Box 3 


Box 4 


Box 5 


Box 6 


Box 7 


Box 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
How 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row B 
Row 7 
Row 8 


Raw 1 
Row 2 
Row 3 
Row 4 
Row 5 
Raw 6 
Raw ? 
Row 8 


Raw 1 
Row 2 
Row 3 
Row 4 
Row 5 
How 6 
Row 7 
How 8 


Row 1 
Row 2 
Row 3 
Row 4 
Ном 5 
Row 6 
Row 7 
Row B 


How 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
How 8 


Block 2 


Box 1 


Box 2 


Box 3 


Box 4 


Box 5 


Box 6 


Box 7 


Box B 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 1 
How 2 
Row 3 
Raw 4 
Row 4 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
How 6 
Row 7 
Row B 


How 1 
Row 2 
Row 3 
Row 4 
How 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
How 3 
Row 4 
Row 5 
Row 6 
Row 7 
How 8 


Row 1 
Row 2 
How 3 
Row 4 
How 5 
Raw 6 
Row 7 
Raw 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Haw 6 
Raw 7 
Row 8 


$4028 
$4428 
$4828 
$4C28 
$5028 
55428 
$5828 
$5C28 


$40A8 
$44A8 
$48А8 
$4CAB 
$50AB 
$54AB 
$58АВ 
$5САВ 


$4128 
$4528 
$4928 
$4028 
$5128 
$5528 
$5928 
$5028 


$41A8 
$45A8 
$49A8 
$4DA8 
$51A8 
$55А8 
$59A8 
$5DAB 


$4228 
$4628 
$4A28 
$4Е28 
$5228 
$5528 
$5A28 
$5E28 


$42AB 
$46AB 
S4AA8 
$4EA8 
$52AB 
%56А8 
$5ААВ 
$5EAB 


$4328 
$4728 
$4B28 
$4F2B 
$5328 
$5728 
$5B28 
$5F28 


$43A8 
$47АВ 
$4BA8 
$АЕАВ 
$53A8 
$57AB 
Ф5ВАВ 
$5РАВ 


Table 2: Picture-page buffer/memory-address organization as discussed in the text. 
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Biock 3 


Box 1 


Box 2 


Box 3 


Box 4 


Box 5 


Box 6 


Box 7 


Box 8 


Row 1 
Row 2 
Row 3 
Row 4 
Rew 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row B 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 7 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


Raw 1 
How 2 
Row 3 
Raw 4 
How 5 
Row 6 
Row 7 
Row В 


Row 1 
Row 2 
Row 3 
Row 4 
Row 5 
Row 5 
Raw 7 
Row 8 


How 1 
How 2 
How 3 
Row 4 
Row 5 
Row 6 
Row 7 
Row 8 


WE ALL AGRE 


—— : | 


мәсе |1) We can't think of anyone who isn't better off 
S with A DX-15 DAISY WHEEL PRINTER. 


Dynax's DX-15. And if you want the kind of printer that lives 
Tractor Feed in the fast lane, the DX-15 is your printer. It does it all, 
(option) certainly all that far more expensive models can do. The DX- 
15 offers you some important options like Keyboard, 
Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
DX-15 is a very durable unit, be it for business, home or 
word processing applications. And who says a great printer 
has to be expensive? Not us! What we say is you'll be 
dumbfounded when your dealer tells you just how 
inexpensive the DX-15 4 
happens to be. Give 


him a call or drop by. F Inc. 


Keyboard (opti Dynaxs DX-15 says ЖФ 5698 Bandini Blvd,, Bell, CA 90201 
"T ALL. (213) 260-7121 


Offices: (Nj) 201-471-0100 / (TX) 214-257-1700 / (IL) 312-981-5633 / (MA) 617-933-8162 / (N.CA) 408-730-1712. 


о o 


T 9 © 
‚ “Thoughtware 


* How Good © » ° 


Thoughtware is new, easy-to-use software that 

will help you see and understand how to become a better manager. 
It's a unique series of personal, 

computer- -based management diagnostic and training programs. 


® $ Thoughtware is а registered trademark of the Institute Гог Management Impravernent. 
How good a manager are Unit 2 assesses your atti- To introduce you to 
you? Thoughtware Module 1.1 tudes about setting goals and Thoughtware, we'll send you 
"Assessing Personal Management | objectives, clarifying roles and "Assessing Personal Management 
Skills" will tell you. This program responsibilities, and delegating. Skills" (which normally sells for 
is a three-part, comprehensive It also assesses the methods you $350), for only $150. (See 
self-assessment of your personal use to improve employee per- adjacent column for details.) 
attitudes, behavior and under- formance and the ways you con- Offer expires May 31, 1984. 
standing as they relate to your duct performance evaluations. Thoughtware programs run on 
effectiveness as a manager. Unit 3 assesses your per- the following: ІВМ? PC, PC XT, 
Unit 1 assesses your leader- sonal effectiveness by looking at PCjr and compatible PC's. 

ship style by examining the how you manage time and stress, "Y ff Plus and Не. 
degree to which you are task- or how you conduct meetings and == SER. EA M а 
people-oriented and how you use solve problems. The programs 
communication, teamwork, par- conclude with specific recom- 
ticipation, initiative and support mendations designed 
to pet results. It also assesses to address 
your understanding of what moti- the weaknesses 
vates employees, promotes team- identified. 
work, and the extent to which 
you provide feedback. 


Expanding The Universe —- Learning. 
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Thoughtware Is The Future. 

It's а new way to learn, a 
logical and innovative approach 
to management training. It will 
revolutionize management train- 
ing now, and in the future. 
Thoughtware utilizes the latest 
research in management develop- 
ment from leaders in the field, 
and has been tested nationally. 

For individuals, and their 
organizations, the educational, 
economic and operational bene- 
fits of Thoughtware's computer- 
based learning programs are 
enormous. But Thoughtware 
isn't just the future. 


Thoughtware Is The Present. 


Some of the largest and 
most prestigious corporations 
and organizations in the world 
have purchased Thoughtware's 
assessing Personal Management 
Skills Program. 


American Express | min 
American Mgl, Assoc, IR 


S Computer Johns Hopkins Univ. 
АТ&Т Levi Strauss 
Avnn Marriott 
Bankers Life Marsh & McLennan 
Blue Cross & Muss. Mutual 

Blue Shicid McGraw-Hill 
Bank of Boston MCI 


Burcuu of the Census U.S. Navy 
Chevron USA NCR 
Ciba-Geigy NYU 


Citibank Owens-Illinois 

Cily of Dallas Owens-Corning 
Crown Zellerbach Fiberplas 

Dow Jones Royal Cup Colfee 
Dun & Bradstreet Sentry Insurance 
DuPont Singapore Embassy 
Ernst & Whinney Stone & Websicr 
Exxon St. Regis Paper 
Federal Reserve Bank Татрах 

Fireman's Fund The Nestle Co, 
General Electric The Rouse Со. 
General Foods ЗМ Corporation 
Georgia-Pacific TRW 

Gov't of Canada Univ. af illinois — 
Gulf Oil Corporation United Parcel Service 
Hewlett Packard United Way 

Thorn & Hardart Univ. of Mass. 
Tkughes Aircraft Co. Westmoreland Coal 
Husky Oi Westinghouse Corp. 
ІВМ Хегох 


And hundreds more. What they've 

learned, you can now discover. 
You can reap the benefits 

of Thoughtware by visiting your 

local computer dealer, or call 

us at our toll-free number 

1-8 Ж-ТНТ-УУАКЕ, or write: 
Thoughtware Inc. 

Suite S, 2609 So. Bayshore Dr. 

Coconut Grove, Florida 33133. 


Thoughrware Programs include: 

2.7 Understanding Personal Interaction 
Styles ($350) 

2.1 Leading Effectively (5450) 

2.3 Defining Goals And Objectives ($450) 


Circle 380 on Inquiry card. 


Listing 5: Left-to-right scroll routine. 


8700 
8702 
8705 
8707 
Б70А 
870С 
870Р 
8711 
8714 
8717 
B718 
B71A 
H71D 
8720 
8723 


8725 


8727 
97 2А 
872D 
8750 
6753 
8756 
8759 
875С 
875E 
8761 


8764 
8767 
8768 
8764 
876D 
B76E 
8770 


8773 
8776 
8779 
877С 
B77F 
8782 
8785 
8788 
B7BB 
878С 
878E 
B791 
8794 
9797 
В79А 
8790 
Н7А0 
87A2 
8743 
87A5 
B7AB 
B7? AB 
B7AD 
87 BO 
B? B3 
87 B6 
В7ВВ 
8750 
87582 
B7E5 
8788 
B7E9 
87 EB 
BTED 
S7EF 
9722 
9725 


A9 
BD 
A9 
8D 
АЗ 
8D 
А0 
BD 
20 
18 
A9 
6D 
Bn 
CE 
DO 


A9 


00 
РЕ 
40 
РР 
02 
FD 
08 
F7 
50 


28 
FE 
FE 
FD 


LDA 
STA 
LDA 
STA 
LOA 
STA 
LDA 
STA 
JSR 
CLC 
LDA 
ADC 
STA 
DEC 
BNE 


LOA 


STA 
JSR 
RTS 
LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 


Text continued from page 386: 


sider the total display to be made up 
of three blocks; each block is made up 
of eight boxes; each box is made up 
of eight rows. Table 2 shows a break- 


#500 
$В7ЕЕ 
#$40 
SA7 FF 
4502 
$87FD 
#508 
$87Е7 
58750 


#528 

$87FE 
$B7FE 
$87FD 
$870F 


#506 


$37 F7 
$8750 


$87FE 
$87FPB 
$8757 
$87FC 
#$06 

Sa7PA 
$87PB 


$8783 


#502 
$а7БЕБ 


#$FE 
$87F0 


$87F3 
$87F3 
587FC 
$87E4 
587E7 
$87F1 
$87F4 
587Е0 


#504 

$87E4 
S87EA4 
$87Е7 
$8721 
$8724 
887ҒА 
$8788 


#580 

$87PB 
$В7РВ 
#500 

$87FC 
$87FC 
$87F7 
$875С 


$51B 


$4000,X 
54002,Х 


%ЗЕР 
$9752 
#$00 
54000 
$4001 


Initialize base address 


Initialize block counter 
Initialize box counter 
Jump to main routine 


Set up for second block 


Jump if second block not 
complete 

Number of boxes remaining {twa 
boxes reserved for text) 

Jump to main routine 

Return to calling coutine 

Save base address 


Initialize row counter 
Set up LSB of right hand side of 
screen 


Set up shift distance 


Set up LSB of left hand side of 
screen 


Next byte 
Set up MSB of 
right hand side of screen 
left hand side of screen 
Jump to shift routine 
Add 4 to MSB of 
right hand side сЕ screen 


left hand side of screen 


Decrement row counter 
Jump if box not complete 


Set up next box address 


Decremant box counter 

Jump if block not complete 
Return to calling routine 

Set up byte counter 

Shift 2 bytes (14 points!) right 


Decrement counter 


Jump {Е shift not complete 
Clear left most 14 points 


Return to calling routine 


down of the picture buffer organized 
so that each row has a memory ad- 
dress associated with it that defines 
the leftmost 7 dots (plus the associ- 
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Multi-function 
RS-232 
Transfer Switches 


Mi HL2y0 TRANEER RWETUH 
Р жт 
е е "2542.35 


Multi-function RS-232 transfer switches let you 
switch your computer among printers, modems, 
terminals, any RS-232 peripherals; monitor data/ 
fine failure, protect data {ines trom surges, and 
Use as null modam for lass cost than à switch atona. 

Switches 10 lines (2,3, 4,5, 6,8, 11, 15, 17,20). 
LED data/line indicators monitor lines 2, 3, 4, 5, 
B, 20. Metal oxide varistars protect data lines 2, 3 
from voltage spikes and surges. Push button 
reverses transmit-receive [Ines (2,3). PC board 
eliminates wiring, crosstalk, line interference, 
Connects any опе input to any оле output. 

п Out M 


MFJ- “1242 $119.95 3 
MFJ-1243 $115.55 ^ 


AC Power Centers 

MFJ- ү-- MFJ-1108, $99.95. Add conven- 

$ 99 ience, prevent data loss, head 
bounce, equipment damage. Relay 

latches power off duríng power tran- 
sients. Multi-Filters isolate equipment, 
eliminate interaction, noise, hash. 
MOVs suppress spikes, surges. 3 
isolated, switched socketpairs. Опе un- 
switched for clock, etc. Lighted power, 
rasei switch. Pap-out fusa, 3 wire, 6 ft. 
cord. 15A, 125М, 1875 watts. Aluminum 
tasa. Black. 18x234x2 In. МЕЈ-1107, 
$79.95. Like 1108 less relay. B sockets, 
2 unswitched. MFJ-1109, $129.95. Like 
1107 but intelligent, Switch on device 
plugged into control socket and every- 
thing else turns on. Others available. 


Acoustic/Direct 
Coupled Modem 


Use with any "MEJ-1233 
p ал 
hone anywhere M ‚12% - 

MFJ-1233 Acoustic/Direct Couplad 300 baud 
modem. Versatile. Use with virtually any phone, 
anywhere, Use batiery or 110 VAC. Direct con- 
пасі mode: Plug batween handset and base. Use 
with singla or multiting phones. Acoustic 
coupled mode: Usa with phones without modular 


plugs. Quallty mutts give good acoustic coupling, | 


isolates external noise (ог reliable data transter. 
Originate/answer, Self test, Carrier detect, ON 
LEDs. RS-232, TTL compatible, Raliable single 
| chip modem, Crystal controlled. Aluminum cabl- 
net, 9x1V2x4 іп, Other models available. 
Order from MFJ and try it. if not delighted, 
return within 30 days for rafund (less shipping). 
One your unconditional gusrantee, 
Order yours today. Call 1011 free 800-647-1800. 


Charge VISA, MC. Or mall check, money order. 


Add $4.00 each for shipping and handling. 
CALL TOLL FREE 
| 3568 in М5, outside continental USA 


ENTERPRISES 
INCORPORATED 


921 ош Ноай, Starkville, М5 39759 
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VIDEO MONITOR 


"—r rn 


SCROLLING WINDOW 


Figure 2: А representation of how the scerolling-window software described in the text relates 


to the date displayed on the video monitor. 


ated color bit) for each horizontal line 
displayed on the screen, Notice that 
the memory address for each 
horizontal line on the display is not 
in sequential order with respect to 
magnitude, but that there is a repeat- 
ing pattern. 

The data-scroll routines let you 
control a window that permits ex- 
amination of blocks of 209 adjacent 
samples of data. The position of this 
window is controlled by the left and 
right arrow keys (see figure 2). The 
data-scroll routines are broken up 
into two machine-language pto- 
grams. Listing 4 gives the ma- 
chine-language program that shifts 
data from right to left across the 
screen; listing 5 gives the routine that 
shifts data from left to right. 

Without going into exhaustive de- 
tail, these routines move the contents 
of the picture-buffer memory so that 
the displayed data shifts either 14 
data points to the left or the right on 
the screen. The rightmost (or left- 
most) 14 data points are cleared so 
that new data can then be shifted in. 
The subroutines have to take into 
consideration the picture-buffer 
structure shown in table 2 (it would 
have been a lot easier if the picture 
buffer had been organized in a sim- 


ple sequential manner). The shifting 
effect results in a window that can 
move back and forth across the mem- 
ory block containing the digitized 
data. 


Conclusion 

| encourage those of you with 
modest data-acquisition and data- 
analysis requitements to consider the 
use of a system similar to the one 
described here. In our laboratory, we 
have found it to be a relatively inex- 
pensive way to pursue research inter- 
ests and have no doubt that it will 
continue to be a valued part of our 
laboratory in the years to come. The 
only items required are an Apple II 
and the circuitry and listings 
presented here. м 


Richard C. Hallgren is an associate professor in 
the Department of Biomechanics, Michigan Siale 
University, East Lansing, MI 48824, He works оп 
applications of microprocessor-based systems fo 
scientific research. 


Author's Note: If you do not have either 
the Hme or capability ta construct such a 
project, please write to me and 1 will direct 
you to a source for the hardware and the 


system saftware. 
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Encounter REVELATION | 


For $950, Revelation Software by limited only by disk size. 
Cosmos will aive your PC capabili- Also featured: A powerful, 
ties that no microcoputer has ever hybrid programming language. 


had before. Through a versatile, A fourth generation applica- 
high performance Relational Data tions and program generator 
Base Management System Our programs write programs! 


developed by Cosmos, Revelation Communications functions 
will give your microcomputer all — that give your PC the power to uti- 


the power and sophistication lize applications, programs, and 
of a minicomputer. data from thousands of existing 

Revelation features a data base mainframe and minicomputers. 
with variable-length fields and 8087 math chip support 


records, (up to 64K), and unlimited Revelation co-exists with 
files and accounts. File size is MS/DOS™ or PC/DOS'M 1.0, 1.1, 


P.O. Box AH, Morton, WA 98556 COSMOS 


Circle 113 on inquiry card, 


2.0 versions, and is compatible 
with the IBM PC™ XT™ COMPAQ™ 
Corona™ Columbia Multi- 
Personal® and the Eagle 1600™. 
It's also compatible with mini- 
computers utilizing the PICK 
Operating System™ Minimum 
configuration requires 320K 
memory and 8087 math chip. 


M5/DOS" of Microsoft PICK SYSTEMS Eagle 


Corp. IBM PC Registered 1600 of Eagle 

TM of International Computers. Corona PC" 
Business Machines Corp. of Corona Data Systems 
COMPAQ” of COMPAQ Columbia Mulh- 
Computer Corp. PICK Personal™ of Columbia 
Operating System™ of Dara Products Inc 


Telephone 1-800-422-2511 
Inside Washington 206-496-5974. 


‚ LABELS WITH 
SUB/SUPER- 
SCRIPTING. 


T us 


`` 


\ CUT SHEET GUIDE 
FOR SINGLE 
J SHEETS. 
Sen 


ШЕР „А DEMAND DOCUMENT UNIDIRECTIONAL TRACTOR 
A g TRACTOR FOR TEAR- Uo CONTINUOUS 
OFF CONTINUOUS ^ FOLD РА 

ORMS, OR LAB 


a 


DUAL BIN ADAPTER FOR ENVELOPE FEEDER 
FIRST AND SECOND FOR INTERFEEDING 
SHEETS. WITH CUT 
-1 -a SHEETS. 


| 


FEEDER FOR 
CONTINUOUS 
FEED OF SINGLE 
SHEETS. 


=. 


FRICTION FEEDEH 


These nine NEC forms handlers can 
automate most of the printing opera- 
tions in your office. 

With most other printers, you'd be 
lucky to find even one of these 
productivity tools. 

Most competitive forms handlers 
are made by third parties. Which 
means they're compromises. 

NEC forms handlers have all been 
conceived by the Spinwriter team. So 
they are perfectly integrated with the 
Spinwriter? 3500 and 2000 Series letter 
quality printers. 

You'll find Spinwriters along with 
forms handlers at: 

Participating Computerland stores 
(California) 1-800-321-1101, (Outside 
California) 1-800-423-3008 

Entré Computer Centers 

1-800-HI ENTRE 

Sears 1-800-228-2200 

Also available at IBM Product Centers. 

Or call 1-800-343-4418 for your 
nearest authorized NEC distributor 
nationwide. In Massachusetts call (617) 
264-8635. For product literature, use 
the coupon below. And find out why 
more and more PC users are saying, 


"NEC and те.” Circle 292 on inquiry card. 
Spinwriter [s a registered trademark of NEC Corporation. 


| Send me literature on spinwriter forms handlers. 
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3 М 
NEC Information system Inc. 1414 Mass. Ave, Ж + 
Boxborough, MA 01 719 ^ 


ISIM 


A Continuous-System Simulation Language 


The structure and features of a simulation language 
designed to run under CP/M 


The key to effective simulation is 
the availability of a mathematical 
model of the relationships between 
the system variables including accu- 
rate data. When this model is accu- 
rately programmed and validated, 
useful simulations can be performed. 
This programming usually involves 
the use of advanced techniques such 
as the solution of differential equa- 
tions, random-number generation, 
graphics, and statistical analysis. 
Many simulation models involve 
thousands of relationships between 
variables. 

It is hardly surprising that simula- 
tion, which is widely used by many 
who are not expert programmers, 
should have stimulated the devel- 
opment of special software aids 
including special simulation lan- 
guages. 


Discrete and Continuous 
Languages 

There are two groups of simulation 
languages that have a sufficiently 
wide area of application to warrant 
the title "general purpose.” These are 
the discrete and the continuous 
simulation languages. Discrete simu- 
lation languages are applied mainly 
to problems arising in management 
sciences and operational research 
studies, particularly queuing sys- 
tems. These systems remain in a par- 
ticular state until an event occurs that 
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causes a change in the state of the 
system. 

This article, however, is mainly 
concerned with the second group, 
continuous-system simulation lan- 
guages (CSSLs). A continuous sys- 
tem, as its name suggests, is one 
whose state changes continuously. 
The mathematical description of a 
continuous system is based on dif- 
ferential equations, А differential 
equation can be regarded as a rela- 
tionship between a quantity and its 
rate of change. 

For example, consider a piece of 
metal at a temperature of x degrees 
F (Fahrenheit) cooling in an ambient 
temperature of 70°F, The rate of cool- 
ing is approximately proportional to 
the temperature difference 


Rate of cooling = k(x—70) 


Mathematical notation uses the dx/dt 
to represent the rate of change of the 
quantity x with time 4. The notation 
x' is also used—in the example, х' is 
the rate of cooling of the metal object 
іп ?F/second. 

The differential equation х’= 
k(x—70) describes a continuous sys- 
tem in which the temperature x is 
changing continuously as time 
passes. Simple models of this kind 
can be solved easily, but computer 
simulation comes into its own when 
more complex systems are involved 


with more complex differential 
equations. 

Ín many practical applications it 
may be necessary to solve dozens or 
even hundreds of equations simulta- 
neously. One of the main advantages 
of using a CSSL is that the numerical 


techniques necessary for solving 
these equations are built into the lan- 


guage. It is only necessary to specify 
the differential equation in a natural 
notation and the language does all 
the work. 

Of the several CSSLs presently 
available for microcomputers, we 
should mention micro-DYNAMO 
from Addison-Wesley and TUTSIM 
from Twente University (Nether- 
lands). Within this article, I shall 
focus on ISIM, a language developed 
for the CP/M environment. We will 
explore the syntax and capabilities of 
ISIM by creating a simulation of a 
rocket launch. 


ISIM—A CSSL for 
Microcomputers 

ISIM is a development of the ISIS 
language (see text box), modified to 
run under the CP/M operating 5у5- 
tem. Even so, ISIM retains most of 
the notable features of its parent, sev- 
eral of which are unique to CSSLs on 
any kind of computer. 

We start our description of the lan- 
guage with the way of defining dif- 
ferential equations. We have already 


CSSLs Before the Micro 


То appreciate current developments, we 
should know something about the history 
of CSSLs. The very first simulation lan- 
guages for continuous systems date back to 
the mid-1960s when even general-purpose 
programming languages were still in their 
infancy. These early languages often re- 
quired that the system be represented by 
a block diagram with function blocks rep- 
resenting operations such as integration, 
addition, multiplication, etc. The simula- 
tion program was prepared in the form of 
a table of connections of the inputs and out- 
puts of the function blocks, one line per 
block. These languages are called block- 
structured and were popular because of 
the similarity of the block diagrams to 
analog computer flow diagrams. At that 
time, analog computers were widely used 
for continuous system simulation because 
of the limited power and speed of the avail- 


seen one example; another is listed 
below: 


VEL' - G * (THRUST - DRAG) 
IW-G 


Readers familiar with FORTRAN or 
BASIC should be reasonably com- 
fortable with this example. The only 
unusual feature is the use of a prime 
(") to represent differentiation. We 
would use a second derivative (e.g., 
VOUT") to define a second-order dif- 
ferential equation. 

А complete model of a system will 
often contain a mixture of differential 
and algebraic equations. For example: 


DYNAMIC 
W = 3000 — 40 * T 
DRAG-K*Y **2 
Y” = G * (THRUST - DRAG) 

Л/ -G 


These equations are a very simpli- 
fied model of the launch phase of a 
rocket. The first statement uses the 
key word DYNAMIC to introduce the 
equations. W is the weight of the 
rocket plus fuel that is initially 3000 
pounds, but is falling at the rate of 40 
pounds per second. DRAG is the 


able digital computers and block-structured 
languages were often used to check analog 
computer solutions. 

As digital computers increased in power, 
they came to be used more for simulation 
in their own right, and the limitations of 
block-structured languages led to the de- 
velopment of statement-structured lan- 
guages that bore a closer resemblance to 
general-purpose languages such as FOR- 
TRAN and Algol. These new languages 
featured a structure that simplifies simula- 
tion programming as well as special built- 
in functions to make system description 
easier. However, such languages were 
heavy users of computing resources, espe- 
cially memory, so their use was confined 
to large mainframe systems. Perhaps the 
best known and most widely used CSSL 
of this vintage was the IBM product for 
the System 360: CSMP (Continuous- 
System Modeling Program). This type of 
CSSL is widely used for large-scale stmula- 


drag force that is proportional to 
velocity squared. The final statement 
relates the acceleration of the rocket 
Y" to the THRUST of the rocket 
motors, the DRAG, the weight W 
and the gravitational acceleration G. 
THRUST is treated as a constant in 
this case and is set elsewhere in the 
program. 

The part of the program depicted 
above is called the DYNAMIC region. 
It specifies the differential and related 
equations to be solved between an in- 
itial time (usually zero) and a user- 
specified final time. The solution pro- 
ceeds in a step-by-step manner using 
a time increment that is also set by 
the user. 

Before the DYNAMIC region can 
be processed, a certain amount of ini- 
tialization of the model is needed. 
Time T must be set to zero and the 
initial values of У, У’ and THRUST 
(all zero) must also be set. These 
operations need only be performed 
once and this occurs in the INITIAL 
region that precedes the DYNAMIC 
region as follows: 


INITIAL 
У=0; У = 0; Т = 0 
THRUST = 7000 


Hon of mainframes and the more powerful 
minicomputers. 

In the 1970s, a number of simulation 
languages with rather different charac- 
teristics were developed. This was a period 
that saw a rapid expansion in the use of 
inexpensive minicomputers that were in- 
capable of supporting full-scale CSSLs. In- 
stead, CSSLs were developed specifically 
to exploit the advantages of minicomputers, 
particularly their ability to provide hands- 
on, interactive computing. These languages 
included ISIS, developed at the University 
of Salfard (England) by Dr. John Hay and 
the author, and the DARE series of lan- 
guages developed by Korn and Wait at the 
University of Arizona, 

ISIS was an interpreter language writ- 
ten in FORTRAN (initially for the DEC 
РОР-8). It provided the basis for the ISIM 


language. 


ISIM, along with most other CSSLs, 
also has a TERMINAL region for any 
calculations or output to be made 
after the completion of a run. 

To be of any utility, a simulation 
needs output statements. Because 
CSSLs are concerned with time 
histories, the most useful types of 
output are tabulated numerical out- 
put or graph plots. These can be easi- 
ly provided by ISIM statements of the 
form: 


QUTPUT Т, Y, у’ 

for a table of values of T, Y, 

and Y' and 

PLOT T, Y, 0, ТЕМ, 0, 50,000 
for a graph of Y against T. 


The OUTPUT statement automati- 
cally prints headings, selects number 
formats, and prints one line of out- 
put at regular intervals controlled by 
the user by setting the value of sys- 
tem variable CINT (communication 
interval). A sample of the output pro- 
duced is shown below: 


T Y Y' 
1.0000 0.0000 0.0000 
2.0000 21.659 43.319 
3.0000 86.984 87.330 
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The PLOT statement produces a 
graph plot of Y against T on a graph- 
ics terminal. The additional param- 
eters specify that T will be plotted 
between zero and its maximum value 
TFIN (time final), another system 
variable set by the user. Y will be 
plotted from zero to 50,000 (the 
estimated maximum altitude of the 
rocket for this run). 


Encore Presentations 

So far, our program is concerned 
with describing the system that is to 
be simulated and the form of output. 
All CSSLs also provide facilities for 
controlling a sequence of simulation 
runs, since it is rarely sufficient to 
simply make one run of the simula- 
tion with fixed parameters. Multiple 
runs may be made for several rea- 
sons: to observe the behavior of the 
system with different values of key 
parameters or initial conditions; or to 
run the same case with a different 
step-length for the numerical integra- 
tion routine, to check on accuracy; or 
to run it with different OUTPUT or 
PLOT statements, and so on. (In sim- 
ulation terminology, we are perfotm- 
ing an experiment on the model.) 

ISIM provides a slightly unusual 
but very flexible approach to defin- 
ing the experiment compared to most 
other CSSLs. The conventional ap- 
proach is to use RUN-control com- 
mands that change values and out- 
put requirements, and call for a single 
run. Setting up a sequence of runs 
using this approach can involve iong 
lists of commands specifying each 
change with a RUN command for 
each run. The ISIM method is to in- 
corporate the definition of the experi- 
ment into the program in a control 
section of code that appears before 
the model definition. This section of 
code can be written using looping 
and branching statements based on 
FORTRAN DO and IF statements. А 
run of the model is called using a 
SIM statement. This structure sees 
the experiment as a main program 
and the model as a subroutine. Аз an 
example, an experiment that calls for 
three runs with THRUST set to 6500, 
7000, and 7500 pounds, and uses a 
time step (CINT) of 1 second to a final 
time (TFIN) of 50 seconds, can be 


programmed as follows: 


ROCKET PROBLEM 
CINT =1.0; ТЕМ =50 
DO 10 THRUST =6500,7000,7500 
RESET; SIM 
10 CONTINUE 


The colon (:) signifies a comment 
line. The DO statement is like a FOR- 
TRAN DO. The 10 is a label that 
defines the range of the DO loop. 
CONTINUE is a do-nothing state- 
ment that simply provides a conve- 
nient place to terminate the DO. 
RESET initializes the model to the 
state it had before its last run and 
SIM calls for the simulation to be 
run. In the example, three simulation 
runs will be made with THRUST set 
to 6500, 7000, and 7500 pounds. 

Our complete program is shown in 
listing 1. 

ISIM has a number of other fea- 
tures, including functions and sub- 
routines and special simulation func- 
tions. A feature common to most 
CSSLs is the PREPARE statement. 
The keyword PREPARE is followed 
by a list of variables. Rather than be- 
ing tabulated or plotted, the value of 
the variables are stored in a disk file 
at each time step. They are then 
available at the end of a series of runs 
to be plotted in a variety of ways, the 
user having the choice of which vari- 
ables and which runs are to be plot- 
ted, These graphs can be produced 
on a graphics terminal or as charac- 
ter plots on a video display terminal 
or printing terminal. 


Interactive Features 

The full power of ISIM cannot be 
appreciated without some reference 
to its command structure, for it is 
through ISIM’s commands that the 
interactive power of the language is 
made available. The ISIM system is 
always in one of two modes, com- 
mand mode or program mode. In 
command mode the system prompt 
is "$" and in program mode it is “?”. 

When in program mode, ISIM 
statements are entered from the key- 
board. The ISIM processor checks 
each line for syntax errors as it is in- 
put and generates an immediate er- 


ror message when a fault is detected. 
Correct lines are translated to an in- 
termediate code that is interpreted at 
run time (similar to the Pascal p-sys- 
tem). 

To switch to command mode, type 
"$" followed by an ISIM command. 
Commands are available to list all or 
part of the current program ($LIST), 
to change, delete, or insert lines in 
the program (SCHANGE, SDELETE, 
or SINSERT), and to execute the pro- 
gram (SSTART). Alternatively, the 
program can be saved to a CP/M (ile 
($SAVE), the program buffer can be 
cleared (SKILL), or a new program 
can be read from a file (SREAD). 

After a program has been executed, 
further commands can be used. The 
final value of any variable can be re- 
quested by using the command $VAL 
followed by the variable name. If the 
program contains a РКЕРАКЕ state- 
ment, the $CRAPH or STGRAPH 
command will produce graphs on а 
graphics terminal or alphanumeric 
terminal respectively. 

Nor is this type of interaction con- 
fined to the end of a program run. 
Execution of the program can be in- 
terrupted and temporarily sus- 
pended in one of two ways: either at 
a predetermined point by inserting 
an INTERACT statement in the pro- 
gram at the point of interruption, or 
by simply pressing any key on the 
keyboard during program execution. 

Once the program is suspended it 
is possible to request values of vari- 
ables or change them, using the $VAL 
command. It is even possible to 
change the time step or the method 
of solving the differential equations 
for the remainder of the run. One can 
also change the output specification: 
the $OUTPUT or $PLOT commands 
override the effect of existing pro- 
gram statements, if any, and $XOUT 
or $XPLOT reverts to the pro- 
grammed situation. 

When these features are taken as 
a whole, they provide the ISIM user 
with the ability to interact with the 
computer in the development, execu- 
tion, and evaluation of simulation 
models. The single-user environment 
of most microcomputers lends itself 
particularly well to this type of opera- 
tion. Larger mainframes and multi- 


Listing 1: This rocket simulation model is run 
with three different values of thrust. 


г ROCKET PROBLEM 
CINT = ].0;TFIN =50 
DO 10 THRUST = 6500,7000,7500 
RESET;SIM 
10 CONTINUE 
INITIAL 
Y-0Y's0Ts0 
: THRUST 15 NOW SET IN EXPERIMENT 
DYNAMIC 
W = 3000 —40°T 
DRAG-K'Y'*2 
Y'zG'(THRUST - DRAGYW -G 
OUTPUT TYY’ 
PLOT TY,0,TFIN,C,S0000 


user minicomputers, though capable 
of handling larger programs, are 
often unable to support this degree 
of interaction. In many ways the 
microcomputer provides an ideal 
basis for interactive simulation, 
especially the more powerful 16-bit 
systems that can address more mem- 
ory than the 8-bit systems. 


Where Do We Go from Here? 

Shortage of memory restricts the 
power of the simulation system in 
two ways. One is that provision of a 
full range of facilities such as are pre- 
sent in 1SIM takes a lot of code, more 
than can be handled at one time in 
64K bytes of memory. Disk overlays 
are necessary, although no disk 
swapping occurs during actual execu- 
tion of a simulation run. ISIM uses 
nine overlays. Second, the amount of 
memory that can be allocated for the 
user program 15 also restricted. The 
much larger available memory space 
of the 16-bit systems will largely 
eliminate these problems and an IBM 
PC (Personal Computer) version of 
ISIM is due to be released early in 
1984.9 


Roy E. Crosbie is a professor of computer science 
at California State University (Chico, CA 95926). 
He has a B, Eng. and a Ph.D. in electrical engineer- 


ing from Liverpool University in England. 
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A programmer's most important 
software tool is the language compiler 
or interpreter he uses. He has to 
depend on it to work and work well. 


At SuperSoft, we believe it. That's 
why we offer three fine compilers: 
SuperSoft FORTRAN, SuperSoft 
BASIC, and SuperSoft C, that answer 
the programmer's need for rock solid, 
dependable performance on 16 bit 
systems. 
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BASIC 


COMPILER 


Compatible 
with Microsoft BASIC 


The SuperSoft BASIC compiler, available 
under CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI standard. 


Greater accuracy with BCD 
math routines 


If you have used other languages without 
BCD math, you know how disconcerting decimal 
round off errors can be. For example: 


With IBM PC* With SuperSoft 

BASIC BASIC with 
BCD math 

10 A-.99 10 A=.99 

20 PRINT A 20 PRINT A 

30 END 30 END 

Output: .9899999 Output: .99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications 
where accuracy Is critical. 

SuperSoft's BASIC is a true native code 
compiler, not an intermediate code interpreter. 
Itis a superset of standard BASIC, supporting 
numerous extensions to the language. Important 
features include: 


E Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 
B Full PRINT USING for formatted output 
№ Long variable names 
№ Error trapping 
B Matrices with up to 32 dimensions 
B Boolean operators OR, AND, NOT, XOR, 
EQV, IMP 
B Supports random and sequential disk files with 
a complete set of file manipulation statements 
Ш IEEE floating point available soon as an option 
8 No run time license fee 
Hequires: 128K memory 
BASIC compiler: $300.00 


For CP/M-86, MS DOS, and 
PC DOS 


*SuperSoft BASIC is compatible with 
Microsoft BASIC interpreter and IBM PC BASIC. 
Due to version differences and inherent 
differences in compilers and interpreters some 
minor variations may be found. Machine 
dependent commands may not be supported. 
The vast majority of programs will run with 
no changes. 


FORTRAN 


Supersoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in /nfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be 
the same for all benchmark programs, we feel it 
is a good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 38.0 Seconds 
SuperSoft FORTRAN 2.8 Seconds 


In its first release SuperSoft FORTRAN 

offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

. standard data types, double precision, varying 
string length, complex numbers 

. Free format input and free format string output 

. Compact object code and run time support 

. Special functions include string functions, 
dynamic allocation, time/date, and video access 

. Debug support: subscript checking, good 
runtime messages 

. Full IEEE floating point 

. Full 8087 support available as option ($50.00). 

9. Ratfor preprocessor available as option 

($100.00). 


SuperSoft's family of FORTRAN 
compilers means you can write your 
programs once and they will run under 
CP/M-80, CP/M-B6, and MS DOS. This 
lets you get your applications running 
fast no matter what the environment. 


SuperSoft FORTRAN: 
available NOW and 


working great! 


Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/M-80 
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FORTRAN: $425.00 (in each environment) 
8087 Support: $ 50.00 
Ratfor: $100.00 


For CP/M-86, MS DOS, IBM 
PC DOS; and CP/M-80 


In conjunction with SuperSoft, SuperSolt FORTRAN 
was developed by Small Systems Services, Urbana, IL. a 
leader in FORTRAN development. 

Japanese Disiributor 
ASA Corporation international, TAL Boing 71h Floor 
1-79-9 Tearanamon Minato-ku Тонус 105 Japan 
Те! 1035025550. Toler 222-5850 АБНТУО J 
Ешгорвал Qüitribulor 
Supersott inlernational Lid 51 The Panties 
Tunbridge Yells. Kam England TH? STE 
Те! 0892-45433 Теми 95441 Mecro-G 


C Compiler 


In 1982 SuperSoft helped C programmers 
around the world move their applications from 
8 to 16 bit operating systems with the first C 
compiler under CP/M-86" PC DOS, and MS DOS. 

Today there are several C compilers on the 
market, and you can look at them all. But if you 
want a C that's fully portable, syntactically 
compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, 
packed with more library functions than any 
other, and produces a very highly optimized 
assembly code...then you'll find only one. The 
SuperSoft C compiler. 


Professional Quality 


Supersoft started working on C over three 
years ago, and the work has never stopped. While 
others were struggling to put in features, 
superSoft was refining and polishing...adding 
the quality professionals depend on. 


Thoroughly Tested 


SuperSott C has been tested with hundred 
of commercial application programs. And all this 
testing has paid off... with a compiler that's 
highly reliable in every phase of operation. 


Portable 


SuperSoft C is now available in most 
operating systems environments. Since we don't 
sell operating systems, we can support them all. 
And as new operating systems become popular, 
SuperSoft C will be there. 


Packed with Library 
Functions 


SuperSoft now has the most complete set of 
library functions available. All provided with 
source code. 


Thorough User Manual 


The new user manual is extensive —jammed 
with thorough explanations to help you every 
step of the way. And our technical hotline can 
help answer any additional questions. 

SuperSoft С: $350.00 
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Structures 


Indexing Open-Ended Tree 


How to "walk" through a “grove” of A-trees 
in search of hierarchical nodes 


One challenge to software de- 
signers is the problem of how to keep 
track of the elements within a hierar- 
chy. For example, іп a multilevel, 
menu-driven system, users always 
start with a main menu that lists the 
major functions. They select a major 
function, which may result in 
another menu of subfunctions. If it 
does, they then select a subfunction, 
which may result in still another 
menu of sub-subfunctions. When a 
function is completed, there should 


ROOT 


1,2 3,1 
(7) (19) 


John Snyder 
Disc Inc. 


be a flexible, automatic selection of 
another function (e.g., return to the 
main menu or go directly to another 
subfunction menu). 

Another example of a hierarchical 
structure is an assembly process, 
where, instead of a main menu, there 
is an assembled part and, instead of 
subfunctions, subparts. 

Both examples represent open- 
ended tree structures. That is, each 
node may be a terminus, or it may be 
the origin of any number of subnodes. 


ROOT 
LEVEL 


| LEVEL 


у LEVEL 


K LEVEL 


2.2.2 
(17) 


ЫМ pe 


Figure 1: In this sample A-tree, each box denotes a node. Each node is identified by two numbers: 
its subscript node number and, in parentheses, its element number. The subscript levels are 


depicted to the right of the tree. 
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Problems with Open-Ended Trees 

For the purpose of menu (or similar 
selection-driven) processing, sub- 
scripts are the easiest index to use. 
For example, if we start each sub- 
script with zero, then the main menu 
і5 0, 0, 0, . . ., and the Ith selection 
from the main menu is Ї, 0, 0, . . ., 
and so on. 

Assuming that the depth of the tree 
is the longest chain of nodes, the tree 
can be structured as an array with its 
dimension equal to the depth, and it 
can be indexed by conventional 
subscripts (1, J, K, . . .). Actual en- 
tries in this multidimensional array 
may be record numbers, function 
codes, or whatever the application 
dictates. However, such an array will 
be lightly filled and subject to the 
restriction that entry I, J, K can exist 
only if entry I, J exists. 

What is needed is a structure for 
looking up entry values that are in- 
dexed by subscripts without the pro- 
hibitive overhead of this potentially 
huge array. 


The A-Tree Solution 

Instead of using a single multi- 
dimensional array, two one-dimen- 
sional arrays are used to effect a solu- 
tion. The first array describes the tree 
structure and is called an A-tree ("A" 
for awkward). This array has one ele- 
ment for each node of the tree. By 
"walking" through the tree from top 
to bottom and from left to right, you 


can discover the relationship between 
the nodes of the tree and the array 
elements. 

Figure 1 illustrates a sample A-tree. 
Each node is marked with its sub- 


Subscript 

Node Element Element Value 

Number(a) Number Value Sum 
(lJ, K, ...) (N) (A) (S) 


Aree A-Tree Element 


script reference number and with its 
A-tree element number in paren- 
theses. The absence of unused lower- 
level subscripts emphasizes the 
open-ended depth of the tree. The 
values of the A-tree array describe the 
tree structure. Each element contains 
the number of subnodes originating 
from the node to which the element 
corresponds. The first three columns 
of table 1 list the A-tree array that 
corresponds to the sample tree in 
figure 1. 

Clearly, the array uniquely defines 
the tree structure. Now, once you 
locate an entry in the A-tree array, the 
corresponding entry in the second 
array will contain the data needed for 
processing. Thus, the second array is 
a parallel reference array for the А- 
tree array. 


The A-Tree Searching Method 
The definition is simple enough, 
and the structure is certainly space ef- 
ficient, but now that you have it, 
what do you do with it? Obviously, 
the A-tree cannot be interrogated by 
any conventional search method. You 
certainly do not want to do a "tree 
walk" to look up an entry every time. 
It turns out there is a fairly 
effective—if not simple—method of 
scanning the A-tree array through the 
use of a difference table. This difference 
table is developed as follows: if N is 
an A-tree element number, and A(N) 
is its Corresponding A-tree element 
value, first define the sum (S) for this 
element as 5(0) = 0 and S(N) = S(N 
— 1) + АМ — 1) Юг М greater than 
0. Then define the difference (D) for 
this element as D(N) = 5(М) — М. 
The last two columns of table 1 list 
the sums and differences for our 
sample tree in figure 1. You can now 
use the A-tree array and its associated 
difference values to find any sub- 
scripted reference. (The sums are 
only intermediate calculation figures; 
they are not actually used in the 
search.) 
The basic algorithm is as follows: 
if N is an A-tree element number that 
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Table 1: A tabular representation of the sample A-tree. The first two columns contain 
the data from figure 1, Column 3 holds A(N), the element value that corresponds to 
N. Column 4 shows each nodes sum, a number used to calculate its difference, which 


is shown in column 5. 


corresponds to a given node, and you 
wish to find the element number cor- 
responding to the Ith subnode origi- 
nating from the given node, then, 
first, check A(N) to make sure it 
exists, i.e., A(N) cannot be less than 
I; then calculate V = D(N) + АМ) — 
I; finally, scan for the first occurrence 
of V = D(M) with M greater than М. 
Such an occurrence is guaranteed, 
and M will correspond to the desired 
node. 

Since the root is always element 
zero (0), and since the algorithm can 
be repeated for as many subscript 
levels as are necessary, you can find 
the element number of any combina- 
tion of subscripts through successive 
scans. 

For example, suppose you wish to 
find the A-tree element correspond- 
ing to subscripts 3, 2, 1 in the sam- 
ple tree. Using table 1, start at the 
root and look for 3. Since A(0) = 3, 
you know 3 exists, Then, calculate 


V = D(0) + A(0) - 3 
«043-3 
- 0 


So, starting with element number 1, 
scan the differences for the first 0, 
located at element number 18. Look- 
ing now for 3, 2 (3, 2 exists because 
A(18) = 2), calculate 


V = D(8) + A(18) – 2 
2042-2 
-0 


Scanning from element number 19, 
you will find the first difference of 0 
at element 20. Finally (3, 2, 1 exists 
because A(20) = 1), calculate 


У = D(20) + A(20) – 1 
-041-1 
- 0 


Scanning from element number 21, 
you will find the first difference of 0 
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at element 21 and that completes 
your search. (This method can be 
mathematically proven by induction 
through the subscript levels.) 

Programming this is much easier 
than it sounds at first, and it can be 
quite fast when you use string scan 
instructions. You can speed it up 
even more by saving the subscripts of 
the last node found and the pointers 
to each of its upward chain nodes. 
This enables you to start the next 
search with the lowest common node 
to the last node. 


Updating the A-Tree 

Adding entries to or deleting en- 
tries from an existing A-tree is slight- 
ly tedious and involves shifting por- 
tions of the array. To add a new node, 
first check that a back chain, or entry 
for the next highest subscript value, 
exists. Then add 1 to the element 
value of the next highest subscript. 
Finally, insert a 0 in the appropriate 
location (a difference table search can 
be used to find this location), and 
shift all remaining entries up by one 
position. 

To delete a node, reverse this pro- 
cedure. First, check that no forward 
chain exists, that is, that the A-tree en- 
try for the element to be deleted has 
a value of 0. Then, subtract 1 from the 
element value of the next higher sub- 
&cript. Finally, delete the entry by 
shifting all remaining entries down 
by one position. 

These procedures assume that you 
can insert or delete a middle node for 
a given subscript level. For example, 
you can add an entry between 2, 3 
and 2, 4 as a new 2, 4, making the ex- 
isting 2, 4 now 2, 5, and so on down 
the line. If doing this causes prob- 
lems, you can modify these pro- 
cedures to only allow adding or 
deleting the last entry at a subscript 
level. 


Comments on Applications 

In actual use of an A-tree, you must 
determine the maximum number of 
nodes allowed in the tree and the 
maximum number of subscripts to be 
allowed for reference. If the A-tree 
reference array is being used for a 
limited resource, such as record 
numbers, it may be useful to keep 
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deleted reference entries at the end 
of the reference array for reuse when 
new entries are added. 

Note that each entry of the A-tree 
is the start of another complete 
A-tree. That is, every A-tree consists 
of a “nest” of Actrees. In the part 
assembly example, it may be useful 
to have a separate index on the A-tree 
array by part number. Such an index 
provides direct reference to each 
nested A-tree subpart. To demon- 
strate the handiness of the A-tree, 
imagine that you wish to find all of 
the unassembled subparts that con- 
stitute a given part. To do so, you 
need only search for all of the A-tree 
entry values of 0 between the given 
subpart and the next subpart at the 
same subscript level. 

The reference array entries need 
not be unique. In fact, the same item 
may appear any number of times in 
a given tree. If such duplication is ex- 
tensive and includes not only in- 
dividual nodes but all subordinate 
subnodes, you can use reference 
“pointer” nodes. That is, after the 
first occurrence of a subtree, any 
other occurrences of the same sub- 


tree are represented by terminus 
nodes that point to the subtree's start- 
ing node. 

You can even make “reentrant” ref- 
erences, pointing from one node to 
a node linked above it. Pointer nodes 
allow cross-branching and make the 
connectedness (and hierarchy) of the 
tree unlimited. 


Sample Programs 

To illustrate the structure of A-trees, 
I have included listings 1, 2, and 3, 
functions written in C that perform 
the A-tree search algorithm. Routines 
Searcher and Findindx are open- 
ended (they do not know the overall 
length of the A-tree or the number of 
subscript levels it contains). As long 
as the lowest subscript value passed 
15 0, they will terminate properly. To 
accomplish this, it is necessary to 
define several work arrays (used 
exclusively by these functions) as 


arguments.ü 


John Snyder is n vice-president responsible for 
technical support for Disc Inc. (3837 Naylors Lane, 
Baltrmore, MD 21208). He has been a software con- 
sultant for 17 years, 


Listing 1: Routine Calcdiff, written in C, determines the A-tree's difference values. 


финнннннннннинниннинннинннннн нн SEES EEE нин нн 


н 


+ 


+ паве calcdiff — Calculate the difference table for an + 
н A-Tree м 
H H 
H synopsis calcdifflatres, adiff, size); " 
+ int *atreej Pointer to input 4-Tree + 
H int tadi ££j Pointer to output difference table tt 
н int size} Nuaber of entries in atreel) н 
н and adit£[] н 
H + 
н description 1$ N is an A-Tree element number and AIN) is its H 
н corresponding A-Tree element value, first define H 
н the "sum" far this element as н 
н 8(0) = 0 and 6 
e SIN) = SiN-1) + AIN-1) for 40. н 
н Then define the "difference* for this element as н 
" O(N) = SIN) - N, tt 
“ H 


вина EE ы ыы ғ ы ыы 


calcdifftatree, 20144, size) 
int €atree, tadiff, size; 
{ 
int sua = 0, count = 0j 
do [ 


lasting 1 continued an page 410 


Please send me free information оп: Name 


Associates 


C) Lattice and development tools Company 
С] How to get your software published 
1651 Third Avenue С Corporate purchase program Address 
New York, NY 10028 С Dealer program 
112-B60-0300 [] OEM agreements City 
С Send me the complete LIFEBOAT State Zip 
software catalog. $3.00 enclosed 
for postage and handling. Telephone 
LATTICE, C-FOOO SMORGASBORD and LIFEBOAT TM Lifebogt Assoctobes АОАТВ? ТМ Microtoal 
LATTICE WINDOW, ТАА [) Lattice, inc. HALO.TM Media Cybemetics IBM and PC,9TA international Business Machines 
PANEL, TAA Roundhill Computer, (кі MAS, TAA Micrasott 


Circle 234 on inquiry card. РМАТЕ ond PUNE, ЛМ Phoenix Softwore СРМ ВА, TAA Digital Research 
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AS GOOD AS 


WHOLESALE 


PRICES 


бак DRAMS 


(200 М3) $4.99 ға. 
(Quantity Price 

150 № Also 

available} 

DISK DRIVE FOR IBM PC 3179 ea. 


(10 Units and Up) 


Complete TAVA PC System includes 
РОС, Two DS/DD Disk Drives, 128K 
Mernory, Monitor & Monitor Adapter 

$2395 


а 


IBM PC XT Compatible System 
IBMPC with I28K of Memory, FOC, One 
DS/DD Disk Drive, Monitor, Monitor 
Adapter, DOS 2.0, IOMB Hard Disk Sub 
Sysrem includes Cables, Controller, 
Software $3995 
10 MB Hard Disk Sub System for TAVA 
PC or ВМ PC includes 10 MB Winchester 
Formatted, Controller Card, Software and 
Cables, 

Internal $1295 
Externali$1495 


Calor Graphics Card $199 
{т Quanity} 


Apple He ........... 5 Low Price 


Monitors, Printers, Cables 
and Software also available. 


ANI 


17752 Sky Park Circle, Suite 210, 
Irvine, СА 92714 


714/261-6226 (6227) 
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Listing 1 continued; 


tadiff++ = sua ~ count} 
sua += tatreet*j 
) while (++count < size}; 
return; 


Listing 2: This routine, Searcher, finds the lowest common node between the previous and 
current sets of subscripts. This information is used to search in routine Findindx. 


PRESSLEESESSSESEESLE ESTE EREE TARE EEE ES EES ығғтғынннниннннниннннннғығыыы 


н 
++ 
+ 


лаве searcher ~~ Üptisizer "front end" for ¢indinds 
function. 
synopsis index = searcheriatree, 29144, subs, last, ілі?) 
int index; Dutput index to atree[] corres- 


ponding to input subscript values. 


Set to -1 if entry does not mist. 
int tatree; Pointer to input A-Tree 
int #20144; Pointer to input difference table 
int #5065; Pointer to input subscript array, 
i.e., subs[0] = I, 5651] = J, etc. 
int tlast} Pointer to array containing saved 
values of last subs array (saved by 
Findindx!) 
int tinds; Pointer to array containing saved 


values 0$ index corresponding to 
each lasti] value, i.e., inds[0] is 
index for last[01,0,0,..., inds(1) 
is index for last[0],last[1),0,... 


description searcher locates the lowest cosson node between the 
current set of subscripts and the [ast set af sub- 
scripts, adjusts pointers accordingly, and calls 
findindx to complete the search. Nate subs and last 
aust be long enaugh to always allow an extra (zero) 
Subscript at the end, (А150, adiff, last, and inds 
could be local to calcdiff, searcher, and findindx, 
However, this would not allow thea to be of arbi- 
trary length.) 


" 
н 
++ 


" 


ниннмноимтнииыиннмниминвиннннныннны ы нынан нынан 
searchertatree, adiff, subs, last, 1195] 
int tatree, tadiff, #5005, tlast, #1105; 


{ 


int index = 0j 
while (#31605 && s]ast && +6455 == Фа) ( 
index = #inds+4; 
вира} 
lastttj 
H 
atree += index; 
aditf += indexi 
index = findindx(atree, adiff, subs, last, 1005, index); 
return (index); 


Listing 3: The Findindx routine performs the actual search within the A-tree algorithm. 


титаннан ығын ы ын ттнн ы ы атты ғ EE EE ERE EIE HHH + 


83 
tt паве findindx — Search A-Tree for entry corresponding 
н ta а given set of subscripts and return 
++ the index. 

++ 

H synopsis index = findindxiatree, adiff, subs, last, inds, 

H index); 

#+ int index; Output index to atree[] corres- 

tt ponding to input subscript values. 
H Set to -1 if entry does not exist, 
H int tatree, tadiFf, #5005, "last, #10053 

H See function searcher for detin- 

H itions 

н int index; Input starting index value set by 
tt searcher 

a 

H description 1# № is an A-Tree element nusher corresponding to 
+ а given node, and we wish to find the eleaent nusber 
H corresponding to the Ith sub-node originating from 
H the given node: 

н (4) First, check A(N) to make sure it 

н exists, i,e., A(N) cannot be less 

t than I 

H (2) Calculate V= DIN) + AUD - 1 

+ (3) Scan for the first occurrence of 

2% V = ІНІ with ЮН 

H Buch an accurrence is guaranteed, and M will cor- 
H respond to the desired node. findindx perforas this 
“ algoritha recursively until a zero value subscript 
+ is encountered, 

H 


at 


н 


tł 


t+ 


PEHEEEEHHEHEEREEEEEEEAEEHEEEEEEEEE HE E E EE E EL E ы ы ғы ы ы ығ ы ы EHE H HHHH) 


findindx{atree, adiff, subs, last, inds, 
int tatree, *aditf, #subs, #last, #inds, 
( 

int value; 

if (*subs == 0) ( 


last = 0; 
гећигл (і пбех); 
) 
if (әйтер ( #5065) { 
#last = 0; 
index = -}; 
returnlindex!j 
} 
value = tadiff + #atree — #5165; 
do { 
index ++} 
atraatt; 
} while (value != stradi ff); 
#11й5++ = index; 
tlast++ = tsubsts; 


index! 
index; 


index = findindx(atree, adiff, subs, last, ihds, index); 


return (index) } 


Circla 28 on inquiry card. 


| AS GOOD AS 


WHOLESALE | 


PRICES 


64K RAM Chips 


(Min, 150) $ 4.99 
(Quenury Price 


| IBM PC 64K FDC, 2x 320KB Disk Drive, 


Monochrome Card, Monochrame Moni- 
for, Parallel Port $2699.00 


TAVA System Unit with 128KB Mem- 
ory Floppy Orive Controller, Videoadapter, 
2-320K8 Slimline Drives, Monitor, Key- 
board, Parallel! Port & Serial Port 
$2395.00 


TAVA System Base Unit includes Pow- 
er Supply, Parallel Port, Serial Port & 
Keyboard $1299.00 


=. 


TAVA 10MB System includes 128K 
Memory [OMB Hard Disk Drive, Monitor, 
360KB Floppy Drive, Keyboard, Parallel 
Port & Sarial Port CALL 


TAVA Floppy Drive Controller 
$ 199.00 


TAVA Color Graphics Card 
s 299.00 


TAVA Video Adapter and Con- | 
troller — wo in one S 499.00 
ТАУА Video-20 (Monitor H-Hes) Green 
or Amber $ 199.00 


ТАУА 320KB Disk Drive Slimline 
$ 199.00 


10MB Hard Disk Sub-Systom 
$1595.00 

Apple Не Starter System 
$1499.00 


Chassis $ 399.00 


ANI 


17752 Sky Park Circle, Suite 210 
irvine, СА 92714 
(714) 261-6226, 6227 


BYTE May 984 41 


IBM PC Software: the value of choosin 


Shoes. 
If they don't fic, they're пог worth wearing. 
Software programs. 
If they don't fit, they're not worth using. 
That's why irs altogether fitting chat [ВМ 


Personal Computer Software offers you a choice. 
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Size up Фе selection. 


You'll find many types of programs in the 
IBM software library. They'll help keep you on 
your toes in the office, at home or 
in school. 

There arc, in fact, seven 
different categories of IBM pro- 
grams called “families.” A family 
of software for business, productivity, 
education, entertainment, lifestyle, 
communications or programming. 

Of course, every program in 
every family is tested and approved by 
[BM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 


programs tbat fit. 


Putting your You may write interoffice memos and want a 
wa streamlined word processing program. Or you 
best f oot fo rd. may be a novelist looking for a program with 
Although every person isn't on equal footing features worth writing home about. 
when it comes го using personal computer Now you can find IBM Personal Computer 
software, there's something for almost everyone in Software that fits— to help you accomplish 
the IBM software library. specific tasks and reach individual goals. 
For example, you may be on a shoestrin 
budget and want a big selection of programs й Stroll into a store today. 
with small price rags. Whar's the next step? 
You may be introducing students to Visit an authorized IBM Personal Computer 
computing and want programs that are simple to dealer or IBM Product Center near you. То find 
usc and simple to learn. out exactly where, call 800-447-4700. In Alaska 
You may run a business requiring or Hawaii, 800-447-0890. 
sophisticated inventory and payroll Ask your dealer ro demonstrare your choice 
programs. Or you may run a business of programs. Then get comfortable. Sit down at 
requiring a single accounting program. the keyboard and try IBM software on for size. 


Personal Computer Software 
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28 2, 


Little Tramp character licensed by Bubbles Ine., 5.2. 
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Designed for 
Operator Enjoyment. 


The leader іп quality and reliability now offers the Viewpoint lamiy 
with all Ihe most user-requested fealures: 


ә Earih-tone colors and small size lo complement any осе environment. 


* ТИ and swivel display lor operator comfort. 
* Low profile keyboard with adjustable height for easier data entry. 


Applied Digital Data Systems Inc. 


A Subsidiary of NCR Corporation 


100 barcos болла. Hauppauge. NY rfe Sig 231-5400 
hiama, GÀ (ММ) 458-7120 = Poman, МА (817) 875-2227 
Dalles, TX 42:4) 247-2221 • Pai Amo, СА [415) 856-0500 
Praadetptan, PA (215) 584-0135 + Phoen AZ (507) 958-0950 
Shaureiburg, М. (212) 641-7555 © Қаза СА (714) ГОО 
ADDS, UK 4401 949 1272. 
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VIEWPOINT */ Color. 


The first truly low-cost color 
terminal 


VIEWPOINT ‘/ 90. 
OEM's delight. . double 
high / double-wide, split 
screen, programmabie 
lunchon keys, down-hne 
loadable, and more. 


VIEWPOINT '/ 78 and 
VIEWPOINT */ 78 Color. 


IBM lunctionaliby in mono 
chrome and color 


VIEWPOINT */60. 


А fully fealured editing 
lerrninal. 


VIEWPOINT”. 


Besl pnce / periormance in 
a conversalional terminal. 


VIEWPOINT cf cogibigrad тантый ги 
OF Арьс Depia Cata forsherms inc 


TALL AD 
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Using Comments to Aid 
Program Maintenance 


Complex software can be maintained more easily by the judicious 
use of remarks embedded within program code 


DOCUMENTATION—noun (Latin 
documentum, "warning") 1. The 
promised literature that fails to ar- 
rive with the supporting hardware; 
2. A single, illegible, photocopied 
page of proprietary caveats and sug- 
gested infractions; 3. The detailed, 
unindexed description of a super- 
seded package. 

—From The Devil's DP Dictionary 

by Stan Kelly-Bootle 


Real-life documentation comes dis- 
turbingly close to Kelly-Bootle's comic 
assessment, a fact bemoaned by pro- 
grammers who have to set up, 
modify, or maintain software. Docu- 
mentation is a critical part of program 
maintenance, and maintaining pro- 
grams has been estimated to con- 
sume up to 50 percent от more of the 
average electronic-data-processing 
budget in a company. 

Programming “comments” are а 
more important aspect of documen- 
tation than is generally recognized. 
Often these comments, written into 
the program code, are the only form 
of documentation a maintenance pro- 
grammer uses when trying to navi- 
gate an unfamiliar program. In 


Richard A. Thomas 


Engineering and Mining Journal 


theory they are the programmer's 
guide to how a program works. 

Comments are part of the “inter- 
nal” documentation written for the 
programmer, as differentiated from 
the end-user's manual. But the in- 
dustry is, as yet, without a standard 
for such comments or a widely ac- 
cepted format for their placement. As 
many companies have found, rarely 
does this internal documentation— 
which includes flowcharts, pseudo- 
code, and the listing itself, as well as 
the comments—contain all the infor- 
mation necessary for maintaining a 
program. 

What internal documentation is 
present, according to Robert Glass 
and Ronald Noiseux in their Software 
Mainlenance Guidebook, "is frequent- 
ly out of date and thus, unreliable.” 
Of the different types of often un- 
reliable internal documentation, com- 
ments are perhaps the worst of- 
fenders. These remarks turn out to be 
inadequate, misleading, or dead 
wrong as much as half the time. And 
for better or worse, they tend to be 
the most long-lived documentation 
because they are embedded in the 
code itself. 


Problems with Comments 

Comments are intended for peo- 
ple, not compilers. As such, they are 
most often set off by delimiters, the 
first of which signals the compiler to 
ignore the material that follows until 
it sees some terminating delimiter. 
Assembly language and all higher- 
level languages have some notation 
for setting off program comments. In 
assembly language, an asterisk or 
semicolon in column 1 identifies the 
line as a comment; in COBOL, an 
asterisk appears in column 7; in FOR- 
TRAN, a "C" is used in column 1; in 
RPG, an asterisk appears in column 
7; and in APL, a special "jot" sym- 
bol is used. 

According to one computer-indus- 
try study done in England, 10 gen- 
erations of maintenance program- 
mers maintain an average program 
before it is discarded and rewritten. 
If the intra-program documentation 
in this average program is up to date 
and explidt, many man-hours of 
code deciphering will be saved over 
the life of the program. If the com- 
ments are redundant, out of date, or 
otherwise misleading, maintaining 
the program will consume many 
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| ВМ РС & COMPATIBLES 


INTERNAL 10 MB HARD DISK 


W/ WESTERN DIGITAL Controller 
No change in BIOS, Boot from hard 
disk, Simple 10 install like a floppy, 
DOS 2.0. 1 Year factory warranty, 
tested & formatted, several 
installed. Complete kit $1050 
Additional 10 МВ hard disk $750; 


Fixed + Removable HD (10MB) -$CALL 
Hard disk + Tapa backup -SCALL 


FLOPPY DISK DRIVES 
PC EXPANSIONS: 
AST, Maynard, 64K chips & 
JUKI Printer -5SCALL 


SRI DATA SYSTEMS 
ЗЕ Рвазаги Ave Maywood, NJ 07607 
(201) 684-4518 visa, MC, Check, COD 


ттш — EIE ubi 

| ЧЧЧОКЕ _ ЕТТЕ Fi NEM Ves M 
"y япон CAPAC ТТ 
' OF YOUR (BM PERBONAL COMPUTER 


PC-XTRÀ 
© M ЕКЕНІН ФЕ 

| - NO өз ть АНПЕБ 

| ARE MODIFICATION 

| Uem COMBISTENT WITH ІН 
Ail A Lome betas! СОГ ng? you're beer | 


Wag wither! worn se ау filling your 
91а ard Gok овла краса 


OFALER ING 


- 
990" оа SANTA ANA 
NIWDENTS ADD 2% BALES TAX 
FC FANE SANTA RN INC. 
DORMEN Tin WA #2830 
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SINGLE-CHIP 
MICROCOMPUTERS 


BOARDS & KIT 
From $29.95 to $99.95 
—8040/8048/8049/8749 
—8031/8051/8751/8052 
— TI 7000/7001/7041 
—6511/6502/6541/6803 


EPROM & MICROCOMPUTER 
CHIP PROGRAMMER 


SINGLE-CHIP CONTROL & 
DEVELOPMENT SYSTEMS 


Write for more information: 
TECH STAR LABORATORY 


Suite 504, R&B Corp. Park 
1701 N Greanvilla Avenue 


Richardson, TX 75081 


budget dollars, frequently more than 
if the code had been completely un- 
commented. 

Hence, comments sometimes are 
not only useless but also result in 
substantial hidden costs that pad the 
data-processing maintenance depart- 
ment's time sheets. 

Why do comments so often fail to 
lower maintenance costs, and in 
some cases actually increase them? 
Problems with comments in listings 
appear to fall into one of five general 
categories: 


1. Comments are present but not 
useful in understanding the code, 
usually because they are redun- 
dant, self-indulgent, or vague. 

2. Comments are incorrect transla- 
tions of the associated code. 

3. Too many comments exist, causing 
distraction. 


Often these comments 
are the only form of 
documentation a 
programmer uses to 
navigate an unfamiliar 
program. 

REL o UL OMEN  — Ш 
4. Comments are absent altogether, 

leaving the maintenance program- 
mer to guess at code meanings. 
5. Comments are outdated, not hav- 


ing been maintained along with 
the code. 


The first problem is the most com- 
mon. Comments frequently echo the 
code, with no added value accruing 
to the reader. Redundancy is often 
the result of adhering to an arbitrary 
standard that specifies x number of 
comments for y number of coded 
lines. The programmer may find 
nothing much to say about the last 
three lines of code that the code does 
not say itself. The result is a trivial 
comment like "Multiply M by N and 
add result to total.” 

Redundancy also occurs because a 
programmer does not understand 
the meaning behind the programs 
application. For example, the pro- 
grammer may insert comments like 
"Multiple price by quantity" or "Sub- 


tract Velocity] from Velocity2 and 
divide result by Time” that echo 
the code, unaware that, in fact, 
"Revenue" and "Acceleration; re- 
spectively, are being calculated. 

À programmer's egoism may also 
contribute to the lack of usefulness of 
the comments. Ed Yourdon, in his 
book Techniques of Program Structure 
and Design, writes, "Many program- 
mers seem to write comments as per- 
Sonal messages to themselves, that is, 
to remind themselves of the purpose 
of the particular instruction or pro- 
gram statement they used. The per- 
sonal note, though, may be com- 
pletely indecipherable to anyone 
else.” 


Often a programmer's comments 
are vague and imprecise, seemingly 
written with the unconscious as- 
sumption that the maintenance pro- 
grammer is a part-tíme telepath who 
can divine meanings from the ether. 
Some authors feel this supports the 
widespread belief that programmers 
hate to document and are notorious- 
ly bad writers. Yourdon further sug- 
gests that some software creators 
strike the superior attitude: "Any de- 
cent programmer ought to be able to 
understand this.” 

The second category, comments 
that don’t even remotely agree with 
the associated code, is particularly 
costly. The maintenance programmer 
looking at such comments is, in a 
sense, starting from below zero on 
the understanding scale, not even 
knowing that the comment has ac- 
tually said nothing related to the 
code, The maintenance programmer 
then falls victim to what Gerald 
Weinberg calls the “psychological 
set.” 

Loosely defined, the psychological 
set is a blind spot caused by what you 
believe to be true. If, as a programmer, 
you read an erroneous comment and 
then delve into the code, you will be 
hindered by what you “know.” Your- 
don and Weinberg both cite experi- 
ments indicating that maintenance 
programmers might at times be bet- 
ter off stripping all comments from 
the code before trying to debug or 
modify a listing. With some experi- 
enced programmers, this is already 
standard operating procedure. 


Three goo 


LItsaves you 
money. 


-ncore diskettes meet the same high stan- 
jards as the more expensive brands. In fact, 
=ncore actually exceeds system 
equirements. 

Yet you can buy Encore disks for № the 
усе of the high-priced diskettes. (only 
51.59 for single-sided, single-density 514" 
Jiskettes, when you purchase 4 or more 
охеѕ, ten diskettes to a box.) 


А diskette intended for a 
wide range of uses. 


N'vether you use alot of diskettes or only a 
ем you need something more than guar 
anteed accuracy and reliability. You need 
3conomy. 

Encore was designed to maet tha de- 
nandfor a reliable, low-cost diskette. 

Al Encores low price, it's ideal for memos, 
ough drafts, spreadsheets, reports, even 
:cratchpad-typa uses. 


Designed for all major 
personal computers. 


ТЕТЕ @oppe Radio 
commodore Jhaek 


Encore was specifically designed toprovide 
optimum pertormance and reliability on the 
four leading computer systems. Inmacs Quality 
Assurance Department consiantly monitors all 
Encore diskettes to ensure they meet or axceed 
Ihe media specifications for these systems. 

Cur on-going testing program guarantees 
that the Encore diskette you buy tomorrow will 
be as good as the one you buy today. 


* milies manulacturer's regrstered \rademaric 


à its absolutely 
reliable. 


Encore is guaranteed for one full year, or 
Inmac will replace it, free. 

Inmac's Quality Assurance Department 
requires that Encore meet the medla spe- 
cifications for the most popular systems - 
Apple, Commodore, IBM, and Radio Shack 
= exactly. So you can rely on Encore disk- 
ettes in your system. They won't lose infor- 
mation or cause read/write errors. 


45-day money-back trial. 


Were backing our Encore diskettes with a 
45-day money back trial because were pos- 
itive you'll be delighted with Encore's quality 
and performance. 

And we're sure that once you try Encore, 
you'll agree that it's the most reliabla econ- 
omy floppy available. 

If you don't agree for any reason, just 
return the three diskettes for a full refund. 


dreasonsto 
core diskettes. 


try 


For a limited time only, we're offering a spe- 
cial trial pack of three 5%” Encore diskettes. 
You pay the regular price for two of the disk- 
elites, but the third опе is free. 

We'll send you 3 single-sided, single- 
density 5%" diskettes for only $5.19. 
(Single-sided, double-density for $5.99. 
Double-sided, double-density for $8.79.) 
Use all three Encore diskettes for 45 days. 

Then, if you're not completely satisfied, 
return the three diskettes for a full refund. 


Here's how it works. 


Simply mail the attached postage-paid 
card, or phone our toll-free number, 


1800-538:8157 


extension 987. In California, 1-800-672- 
3470, extension 987. 

For this special offer, please include 
payment with your order. You may send a 
check, money order, or bill it to your Master- 
card or Visa account. Company PO's ac- 
cepted with verification. 

Offer is limited to one trial pack per cus- 
tomer. Good only in U.S. Customer must be 
18 years or older to order. 


Offer expires September 30, 1984. 


Remember to ask for your free Inmac 
catalog. It contains over 2,500 computer 
supplies and accessories, many not avail- 
able anywhere except through the Inmac 
catalog or special offers like this one. 
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CABLES/ACCESSORIES 


Cables for Epson 
БАТСА 10 ft. 36/36 рип standard parallel 
IB-P10 10 ft. 36/25 pin parallel for IBM 
PAST B ft. 36/716 ріп parallel for TI-99/4A 
RS104 10 ft. 25 pen standard RS-232 [full loaded] 
RS1Y RS-e3e Y cable for THSO/AA i 


interfaces 
CARDCO G | 

APPLE DUMPLING СХ 

GRAPPLER PLUS. . қ 

Buffered [15K] GRAPPLER PLUS 


6145 Ser [For RX nr ЕХ Models) 
8161 IEEE-ABB Interface. 


Ribban Cartridges 


ЕР 199 Far EPSON 132 col. рппїнгъ. 
Elek-tek Dust Covers available for ай 
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The third category, too many com- 

ents, may come as a surprise to 
new programmers operating under 
the general academic edict that "more 
is better" The problem most often 
springs from arbitrary decrees con- 
cerning code/comment ratios (dis- 
cussed earlier), from programmers 
not having enough to do, or from 
abortive attempts to document a par- 
ticularly tricky or obscure piece of 
logic. 

Since a maintenance programmer 
working in a high-level language is 
required to remember a wide range 
of variables, many of which are irrele- 
vant to the present assignment, the 
addition of a barrage of unnecessary 
comments compounds the problem 
by distracting or misleading the pro- 
grammer and thus reducing the read- 
ability of the code. 

The fourth category, uncommented 
programs, resides at the opposite end 
of the spectrum. Yourdon does not 
mince words about the importance of 
comments in listings: 


In my opinion, there is nothing in 
the programming field more 
despicable than an uncommented 
program. A programmer can be 
forgiven many sins and flights of 
fancy ... however, no program- 
mer, no matter how wise, no mat- 
ter how experienced, no matter 
how hard-pressed for time, no 
matter how well-intentioned, 
should be forgiven an uncom- 
mented program. 


Reasons for not commenting a pro- 
gram vary considerably, but the 
result is usually the same—main- 
tenance programmers wandering 
around for hours, chewing up pen- 
cils and scratching their heads, try- 
ing to puzzle out what 10 lines of 
code do in a 20-page listing. 

Here are some reasons why code 
goes uncommented: (1) documenta- 
tion gets skipped on "rush" projects; 
(2) the programmer believes the pro- 
gram is only going to be used once; 
(3) the programmer mistakenly 
thinks comments will take up too 


| much space (a consideration only in 


very small microsystems); (4) the pro- 


grammer believes the program will 


run substantially faster without com- 
ments; (5) the program is simple, and 
the programmer feels no one could 
misunderstand it; (6) the program- 
mer is lazy. 

The final category of problems, out- 
dated comments, is only a subset of 
a larger problem, namely, outdated 
documentation. As Г mentioned 
earlier, programs are around a long 
time before being put to pasture. The 
accompanying documentation, both 
internal and external, frequently 
becomes marginal or useless after a 
few changes are made in the soft- 
ware. 

Many programmers simply do not 
bother to change comments to reflect 
their modifications. Usually, no re- 
view is made to discover whether 
comments have also been updated 
during maintenance. Getting the pro- 
gram back up and running is а com- 
pany's only concern. Often when 
updates or refinements are made in 
the code, the maintenance program- 
mer will document these changes at 
the top of the module or program, 
leaving a host of now-irrelevant 
comments in the body of the list- 
ing, to be tripped over by the next 
generation. 


Historical Treatment in Literature 

After examining a sizable portion of 
the available information on program 
comments in both books and maga- 
zines, ] can offer a few short gener- 
alizations. 

First, most books on electronic data 
processing treat the subject superfi- 
cially or not at all. This is especially 
true of journals, which, paradoxical- 
ly, run a fair share of articles on 
documentation but seem unaware 
that this includes comments. On the 
other hand, those books that do treat 
the subject in some depth are very 
new (late 1970s through the early 
19805); hence, the ideas embodied in 
them are not yet widely dissemi- 
nated. And, finally, much of the 
available literature is divergent, 
strongly opinionated, and somewhat 
dogmatic. 

Regarding this last point, the most 
evident debate centers on how many 
comments are appropriate. Severa] 
authors advise liberal use of com- 
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The ADS-B212 DATA EXCHANGE/64K 15 a computer independent 
interface converler and print spooler It can be installed between 
virtually any computer and any peripheral. 


Data can be input in either serial or parallel, stored in ils 64K 
bytes of RAM, and oulput serial or parallel Serial ports support baud 
rales from 50 lo 19 200 and both hardware and soltware hand- 
shaking The inpul and outpul ports are completely independent: 
при data with one protocol and baud rate and output it with a 
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selectable 


A unique feature is ils ability to make unlimited numbers of 
copies. Hitting Ihe copy bulton will send another copy Io Ihe 
printer When done making copies, hit the reset butlon to clear the 
memory. 


Included wilh Ме DATA EXCHANGE/64K are two 4 foot 
Output cables, one parallel cable with standard 
Centronics type connector and one serial 
cable with standard DB 25 connector. RS-232 HANDSHAKING: 
Standard plugs are supplied for RDY/BSY (DTR) 
input ports. Xon/Xofl 


ETX/ACK 
Suggested list price: $339.00 
Dealer inquiries welcome. 
INPUT DATA EXCHANGE/64K OUTPUT 
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ments; some even presume to offer 
a numerical guideline (surprisingly, 
Yourdon recommends an average of 
one comment for every two to three 
lines of code). Other sources caution 
that the programmer be stingy with 
comments, using them only where 
absolutely necessary. Still others sug- 
gest that the question of how many 
comments misses the point—it is 
quality that counts. 

Another debate concerns stan- 
dards. Should they be applied to pro- 
gram comments, or will suggested 
guidelines suffice? Standards are ac- 
cused of stifling creativity in some 
literature, while elsewhere they are 
lauded as the only means for con- 
trolling output. 

А third controversy revolves 
around where important internal 
documentation should be physically 
located. While most internal docu- 
mentation currently resides in 
manuals and other media separate 
from the actual code, several theorists 
believe the main documentation 
should be embedded within the code 
itself. Glass and Noiseux's text on 
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maintenance "... recommends the 
‘heresy’ that the listing be the place 
where most software documentation 
is placed. Nearly every requirément 
for documentation describing a pro- 
gram can be met and, in fact, prob- 
ably exceeded by requiring the same 
information in the listing.” 


Combating the Problem 

Given the existence of high pro- 
gram-maintenance costs in the elec- 
tronic-data-processing industry and 
the importance of comments to the 
maintenance programmer, what 
seems to be needed is a more struc- 
tured approach to the use of com- 
ments. This means more extensive 
treatment in universities and col- 
leges, spedfically in programming 
and design classes, and the develop- 
ment within industry of more effec- 
tive standards and other means for 
controlling how comments are used. 

The suggestion that educators play 
a larger role in developing standards 
may raise the ire of instructors who 
feel they have treated the area suffi- 
ciently. What І suggest is a more for- 
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mal approach to the use of program- 
ming comments with emphasis on 
(1) debunking the “many-comments” 
myth; (2) determining when to add 
comments in a program's develop- 
ment cycle; (3) deciding what to com- 
ment; (4) establishing where the 
comments are best placed, assuming 
options exist; and (5) working toward 
the "egoless programming’ model, 
all detailed below. 

Perhaps the dogma about the pos- 
itive value of many comments should 
be de-emphasized and replaced by à 
better understanding of how and 
why comments should be used. 
Comments are a form of "defensive 
code" that should protect a mainte- 
nance programmer, much like "idiot- 
proofing" a program protects the 
data-entry clerk or the user. 

The brief survey that accompanies 
this article (see the text box on page 
421) is my own invention. Not meant 
to be a scientific sampling, the re- 
sponses are from 100 people who 
work in the data-processing field, 
teach, or edit computer journals. The 
survey points out that many data- 
processing professionals append 
comments after they are finished 
coding, a practice that goes relative- 
ly undisputed (and largely unad- 
dressed) in the classroom. However, 
several writers suggest that this tem- 
poral separation is far from optimal. 

According to Eric Weiss in Computer 
Lisage—Fundamentuls, "Тоо often, pro- 
grammers wait until they have 
finished their programs before turn- 
ing to documentation. THIS IS А 
SERIOUS MISTAKE. The program- 
mer can save effort and time, and 
make his documentation much bet- 
ter, simply by documenting his pro- 
gram as he prepares it.” Yourdon re- 
inforces this: "Documentation can be 
just as useful during the design and 
implementation of a program as it is 
afterward. The very act of writing 
documentation usually forces the 
programmer to reexamine the basic 
workings of his programs.” 

Authors' opinions vary on which 
specific elements of a program re- 
quire comments. However, a few gen- 
eralizations are available to guide the 
new programmer. Among the most 
important of these is Weinberg's 


Comments on Comments 


The survey results below represent a 
sampling of 100 data-processing executives, 
teachers, and computer-magazine editors, 
all of whom have had experience with pro- 
gram analysis. Participants were not 
selected by means of any statistical pattern, 
and their responses are meant only as п 
straw poll on the subject of programming 
comments. 


1. Does your organization use any project- 


documentation standard? (sample size 
(N) = 100 respondents; average num- 
ber of years experience = 8) 


Yes: 67 
No: 33 


2. if your answer to question 1 is Yes, does 
the standard contain any niles or 
guidelines concerning the use of com- 
ments in program listings? (sample sub- 
set = 67) 


reminder that the whole idea of a 
comment is to prepare the mind of 
the reader for a proper interpretation 
of the instruction to which it is ap- 
pended. A brief sampling of authors’ 
suggestions on what should be com- 
mented includes the following rec- 
ommendations: 


eComment all data, since under- 
standing data is often the key to 
understanding the program. 
eDistinguish between true constants 
and initialized variables via com- 
ments. 

eintroduce all modules with com- 
ments—a practice that often helps the 
programmer recognize that a module 
is not functionally cohesive. (Some 
authors even suggest putting the 
pseudocode at the top of each 
module.) 

eComment all "tricky" or obscure 
logic; however, it is better to make 
such logic “untricky.’ As a rule it is 
better ta rewrite such code. 


Most authors agree that comments 
should be physically offset from the 
associated code. Weiss suggests that 
comments can be handled more easi- 


Yes: 23 
№: 15 
Г don't know: 29 


3 When do you insert or attach comments 
to programs that you are creating? 
(М = 100) 


Before: 8 
During: 73 
Afler: 35 


(1 people checked more than one 
answer: 5 checked all three, 6 checked 
During and After coding) 


How useful are other people's comments 
in helping you to understand, modify, 
and/or maintain their programs? 
(where 1 = very useful, 5 = no value, 
and 10 = harmful) 


ly as insertions between instructions 
than as attachments to the instruc- 
tions themselves; the comments can 
then be changed readily without hav- 
ing to retype or repunch any instruc- 
tion, which may allow new errors to 
creep in. 

In other scenarios, comments can 
be consistently indented or even 
highlighted with underlines or bold- 
face. Glenford Myers suggests in his 
book Software Reliability: Principles and 
Practices that comments be offset to 
the extreme right of a listing, permit- 
ting a programmer to examine the 
code without interruption. In his 
words, comments "should be analo- 
gous to footnotes in a book.” 

А programmer should view the 
code as a part of the entire project 
rather than his or her personal, 
fragile baby. With regard to com- 
ments, this means recognizing that a 
given piece of code does not rise and 
set by its creator's word. Other peo- 
ple will rework it, probably many 
times over. Ego pursuit can even 
blind the programmer to the fact that 
a module may have unintended in- 
teractions with other modules, a 
problem for which the art of com- 


Average = 341 points divided by 100 
respondents = 3.41 


5, When maintaining/modifying someone 
else's code, do you change old comments 
to reflect your updates? 


Rarely: 24 
Usually: 28 
Frequently: 11 
Always: 37 


6. How | were the creators of 
COBOL in their attempt to make а lan- 
guage "self-documenting"? 


Unsuccessful: 21 
Somewhat successful: 65 


Very successful: 14 


ment writing has few remedies. 

Classroom discussions on the five 
concepts above cannot single- 
handedly combat the future drain on 
financial resources caused by poor 
commenting. Тһе electronic-data- 
processing industry must also estab- 
lish and support more explicit stan- 
dards or guidelines for using com- 
ments. 

"Programs written to standards, 
whatever else may be said about 
them, are usually more predictable 
and therefore often easier to get 
aboard more quickly. That, in turn, 
contributes to preventing mainte- 
nance,” say Glass and Noiseux, who 
express a preference for general 
guidelines over less flexible stan- 
dards. They further call for an audit 
to see that comments are inserted 
properly. 

Unfortunately, the industry ap- 
pears remiss in driving these points 
home. An unexpectedly high per- 
centage of the data-processing pro- 
fessionals surveyed have no project- 
documentation standard in their 
companies (see survey question 1). 

Two other points about standards 
for comments are worth mentioning. 
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First, their quality must be high— 
clear, concise, well-written—or they 
will simply be ignored. Second, as 
William McGee emphasizes in Effec- 
tive Program Development—The Choices, 
supervisors’ reinforcement must be 
positive and regular, with support 
from all levels of management. Stan- 
dards alone will not produce high- 
quality documentation. 


The Future 
Comments are necessary because 
programs are cryptic. In this writer's 


GH SP AHEAD or T си ЈА Т 5 500% 


opinion, it is a safe bet that compilers 
of the future will support more self- 
documenting, more English-like pro- 
gramming languages, thereby reduc- 
ing the need for comments. 
However, current efforts at making 
languages self-documenting have 
met with only limited success. The 
industry's greatest attempt to create 
a self-documenting language— 
COBOL—was only partly successful 
(see the final survey question). 
Until self-documenting languages 
achieve better results, industry will 
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operate on a "show-me" basis. Com- 
panies are slow to incorporate new 
approaches without concrete cost/ 
benefit data. And no panaceas will 
permanently roll back maintenance 
costs into insignificance. Glass and 
Noiseux conclude: "No matter how 
well the preventive maintenance task 
is performed, we must face the 
onerous fact that the majority of the 
effort will be simply hard work. Only 
by thorough, painstaking attention to 
the detail of the program can some 
problems be resolved "m 
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Compatibility. A lot of 
manufacturers talk about it. Mostly, 
compatibility is defined as 
something that almost works like 
the original. Our hard disk sub- 
system for the IBM PC runs on 2.0 
without modifications, patches or 
use of device drivers. Just boot 2.0 
and run. 

And we haven't cut back on 
reliability elther. the Apparat hard 
disk uses the Xebec controller and 
connects via a host interface 
module to one of the slots in your 
PC. The HIM also contains an RS- 
252 serial async рой for use with a 


mouse, modem, etc. Even with 
compatibility and reliability built in, 
we've managed to provide some 
very competitive pricing. The 10, 15 
and 26 megabyte drives are priced 
at $2,295, $2,695 and 53,395 
respectively. 

When you use a multifunction 
RAM Card, such as the Apparat 
Combo II (with up to 512K of RAM, 
Қ5252, parallel printer, clock 
calendar, and game adapter) along 
with the HIM, floppy disk controller 
and CRT monitor adapter cards in 
your PC, you still have one slot 
available for future expansion. 
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If you're considering a fixed disk 
for your IBM PC, look at all the 
systems available. Look for 
compatibility. Look for reliability. 
Look for value. We think you'll pick 
ours. 

For more information or to order 
yours call 800/525-7674 or write 
Apparat Inc., 4401 S. Tamarac 
Parkway, Denver, CO 80257, 
303/741-1778. Dealer inquiries 
invited. 

IBM PC is a red trademark of International 
Business Machine Corp. 


Price and specifkalions subject to change without 


ЖА Apparat.inc. 


McCormick Place 
May. 10-12, 1984 


Welcome to the new 
computer shows designed 
specifically for BYTE sub- 
scribers. . .the BYTE Computer 
Shows. The first will be in Chi- 
cagos McCormick Place on May 
10-12, but you don't have to travel 
cross-country to get there— others will 
be held this year in San Francisco, Boston 
and Los Angeles. 
The BYTE Shows will be "selling" shows— 
where you can buy, not just look. BYTE sub- 
scribers will enjoy special reduced admission 
prices to all BYTE shows, and conference seminars. 
Those seminars will be targeted to the interests of 
BYTE subscribers, and led by such BYTE favorites as 


Jerry Pournelle. 

The BYTE Shows will be profes- 
sionally produced by The Interface 
Group—the same pros who bring 
you the Comdex Shows. Their show 
know-how, combined with BYTE's 
editorial expertise, will make the 
BYTE Shows ideal information 
centers and shopping marts for 
BYTE subscribers. 


М... details оп BYTE sub- 
scriber benefits will be coming to 
you by mail. But plan now to be in 
Chicago May 10-12, or at the BYTE 
Show nearest you! 


BYTE's User to User 


Heathkit Happiness 


Dear Jerry, 

very disappointed with the 
"Heathkit Horror" letter written to you by 
Mr. Richard J. Townsend (January, 
page 452). 1 feel very strongly that Mr, 
Townsend didn't convey the whole story 
of his experience with his H-100 kit. 

Building a Heathkit is not an electronic 
experience; it is an experience in follow- 
ing a long, detailed checklist. My wife 
knows very little about electronics but has 
successfully completed several Heathkits. 
She uses her skills as a seamstress (which 
includes following instructions) to com- 
plete the kits. 

My rampant curiosity over Mr. Town- 
send's letter led me to call a Heath store 
with the same, but hypothetical, prob- 
lem, We worked with the assumption that 
the board was ruined when it was half 
completed. 1 was offered several options. 
I could buy a blank board for $25 and start 
over again. I could then finish the new 
board with the unused components. I 
might have to buy replacement parts for 
the ones | couldn't salvage from the 
ruined board. If the parts were not on 
hand, they could be ordered to arrive in 
5 to 10 days. This option would cost be- 
tween $40 and $75, a cheap lesson in 
carefulness. 

If I were really in a hurry, and free with 
my money, I could buy the entire disk- 
controller kit (H-207) for about $395 and 
start fresh, Again, if not on hand, the 
delay would be no more than 5 to 10 days. 

This consultation was conducted over 
the telephone, free of charge and mine for 
the asking. Mr. Townsend probably could 
have had this information had he asked 
for it. 

Digging a little deeper, | figured that the 
"local Heath store" for Orinda, California, 
was probably the El Cerrito store. I gave 
the "We Won't Let You Fail” folks there a 
call to бла out how Mr. Townsend's prob- 
lem could fall through the cracks. When 
I called, the problem had been long 
solved. The end of the story Юг Mr. Town- 
send was a brand-new, fully assembled, 
functionally checked, disk-controller 
board. 

According to the Heath folks, this is the 
current policy for customers that fry that 
particular board during construction. 
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Conducted by Jerry Pournelle 


That is part of the attitude that makes me 
a loyal Heath/Zenith customer. It would 
be a cold day in a fiery place before I 
would expect Radio Shack or IBM to.serve 
their customers out of pocket like that. 
Daniel J. Epright 

Murfreesboro, TN 


Thanks for tracking down the end of the 
story. 1 know the Zenith folks were pretty 
upset when they saw Townsend's letter, but 
it arrived there during a blizzard in Illinois, 
and | missed the rest. 

l agree that assembly of Heathkils is in large 
part an exercise in carefully following instruc- 
Lions. I know five or six people who've built 
their own 21005, and they're all happy with 


them. They also understand their computers | 


better. If you have the time, it's not a bad way 
fo get into the computer revolution, . . Jerry 


in Defense of CB-80 


Dear Jerry, 

I've noticed Modula-2 growing on you 
over the last several months. I don’t want 
to start a contest between it and CB-80 but 
merely address an issue you raised in 


your January User's Column on page 
80 


To me, it was good news, not bad news, 
to discover that СВ-80 does no range 
checking on array indices. It seems to me 
that wherever an index could get out of 
range, the program has to check it 
anyway so as not to crash, even if there 
is an error message. Much array work is 
controlled by loops. In those situations, 
the speed gained by skipping the range 
check may be valuable. In other words, 
automatic, low-level range checking 
would be, in any actual case, either un- 
necessary or inadequate at run time. 
True, its absence can put a burden on the 

r—one more possible mystery 
to debug—but I think it's worth the 
burden. Of course, the new structure cer- 
tainly ought to have been documented. 

CB-80's not checking ranges and not in- 
sisting on a DIM statement (being 
satisfied with a declaration) are the very 
things that provide a way to write func- 
tions that operate on arrays. The install- 
ment of my series in the February Lifelines 
offers the idea in the course of a discus- 


sion of array structure. In particular, you 
can write function KILARY%, which 
recovers the space of an array as you sug- 
gest. It is a bit cumbersome, [ admit, and 
you need one for each dimensionality, 
And it sure would be nice if we could 
pass arrays to functions more easily. Still, 
it does the job; to me, the overall speed 
and simplicity are worth the effort in the 
relatively few cases where they're needed. 
One other point. As I understand it, the 
unassigned value of a string is not exact- 
ly a default, but no value at all. The com- 
piler allocates a word of space to each 
string mentioned in the source; the value 
of that word is zero until the string is 
assigned, at which time the value 
becornes a pointer (SADD) to the string. 
The assignment NULL$=*" compiles a 
constant consisting of a length word of 
zero and, at run time, copies that con- 
stant to a new place whose address is 
placed in the allocation for NULLS. The 
address of the allocation, of course, is 
VARPTR(NULLS). 
John S. Coggeshall 
Philadelphia, PA 


Of course, one person's bug is another's 
feature; ту problem with CB-80 is that it's 
all too ensy (for me, anyway) fo write code that 
can sometimes let a subscript exceed ils intend- 
ed range; the resulting crash gives no indica- 
tion whatever that this is the problem. 

The origina! CB-80 really was Compiled 
CBASIC; Ша! meant you could compile your 
program under CBASIC, which, being only 
pseudocompiled and then interpreted, was 
very slow but had range and dimension check- 
ing. This made it simple to test programs, and 
when they ran properly under CBASIC, you 
could compile them for speed. 

Alas, the last versions of CB-80 have nifty 
features that were not added to CBASIC. 

Ртотттіпе "philosophy" varies with the 
programmer. Those who spend a lot of time 
writing programs will generally prefer speed 
of execution to programmer convenience, In 
my case, though, programming is something 
I do along with many other things, and I need 
all the help the computer can give me. One 
of the values of Pascel is that once you get a 
program past the compiler, the program 
generally does what you wanted i! to do, 
CBASIC used to work that way; CB-80 
doesn't. Г hate to think like a computer: I want 
the compiler to catch my mistakes. 
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DISCOUNT DIGEST 


Direct Software” Discount Prices 
Save $$ and Make Sense to Smart 
Buyers Who Know What They Want!! 


DIRECT SOFTWARE™ is committed to 
being Number One п service and reliabil- 
ity, at low, low prices. Our satisfied cus- 
tomers include America's largest corpora- 
tions, educational Institutions, the U.S. 
government and thousands of individuals 
all around the world. Call on our courte- 
ous sales siaff to find what we can do for 
you! We can beat any legitimate price 
advertised in this magazine, and still give 
you full technical support and person- 
alized service, with same-day shipment on 
most orders. 
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ALPHA SOFTWARE | 
Ápple-IBM Connection 250 169 
Data Base Manager |! 295 245 
Typetace 125 79 
ANDERSON—BELL 
ABSTAT 395 265 
ASHTON-TATE 
dBASE ЇЇ 700 379 
Friday 295 185 
ASPEN SOFTWARE 
Grammatik 75 56 
Proof Reader 50 38 
ATL 
` Training WordStar 75 60 
Training dBASE II 75 60 
Training Multipian 75 60 
BRUCE and JAMES 
Wordvision 80 68 
CDEX 
MYB-Lotus 1-2-3 70 60 
MYB-Visicalc 70 60 
ieone | 
Databook |! 295 179 
Footnote 129 ВА 
Bibliography 125 B4 
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REAL WORLD 
Accounts Payable 650 379 
Accounts Receivable 650 m 


General Ledger 595 338 
" Accounts Receivable 595 338 

Accounts Payable 505 338 

PEACHTREE 

General Ledger 750 425 

Accounts Receivable 750 425 


, Accounts Payable 750 425, 


DIGITAL RESEARCH Liat 

oncurr ent ғ 
СВ 80 Compiler 500 269 
CBASIC (CP/M 80) 150 pa 
SID (CP/M BD) 100 75 
FOX & GELLER 

uickcode 295 169 
dGraph 295 169 
ОЛІ 99 58 
CONDOR 
Condor 3 650 318 
GAMMA PRODUCTI INC. 
Taxwizard 83 (IBM 50 50 
Taxwizard 83 (CP/M) 50 40 
HUMANSOFT 
DBPius 125 84 
[ИЕ] ЗР 
Easy Filer 400 220 
Easy Plannar 250 164 
Easy System | 385 2389 
(writer, mailer, speller} 
LEXISOFT 
Spallbinder 495 238 
LIFETREE 
Volkswriter 195 125 
Volkswritar Deluxe 245 199 
1-2-3 4а 115 
MOEM 


Knowledgeman 500 329 


List 
DBASE 11 + Quickcode 995 
DBASE || + dUti) 788 
DBASE |І + DG ке 
DBASE И + А АТ 1095 


ОВАЗЕ ll + DBASE Window 949 
DBASE 11 + WordStar 1195 


WORDSTAR $245 dBase ll $379 
SuperCalc З $239 LOTUS $315 
RBASE: 4000 $345 


METASOFT 
Benchmark Word Processor 


350 278 

Benchmark Mail List 250 139 
WordStar 495 245 
| Professional Pak 845 365 
InfoStar 45 248 

| InfaStar - CP/M Card 635 320 
| WorndStar - СРАМ Card 655 329 
Мш!Магпа 126 
SpertStar 250 125 
| CalcStar 145 ба 
WordStar/Option 295 219 
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H Base 4000 495 345 


ES 
Wee 260 158 
BASIC Interpreter 350 249 
Flight Simulator 50 за 
Сс 475 710 
MICROSTUFF 
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OASIS 
e Word Pius 150 105 
Punctuation & Style 150 85 
PEACHTREE SOFTWARE | | 
Ревсһрак 4 395 275 
Peachtext 5000 395 219 
PERFECT SOFTWARE 
Perfect Writer E 218 
Perfect Speller 129 ga 
Perfect Filer 240 175 
Баг! Wriler/Spaller 399 298 
PETER NORTON 
Norton Utilities 80 E 
SELECT inormation 
Select Word Processor 295 199 
SelectWrite 59 79 
SOFTWORD SYSTEMS 
ultimate 495 
SORCIM | 
та | x 
SuperCalc3 395 239 
5ы 
Word 495 315 
TYLOG 
ase 249 155 
dBase Door 149 94 
VistOn Graph 250 09 
Visicalc IV 250 159 
Visicalc Advanced (Apple) 400 296 
WOOLF SYSTEMS 
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Call today for our free catalog 
TO ORDER CALL 
(415) 459-1282 
LL FREE | 
(800) 533-3012 CA (800) 533-3011 USA 
850 College Avè., Suite #3 
Kentfleld, CA 94904 ` 


IO ORDER CALL (415) 459-1282 • TOLL FREE (800) 533-3012 CA (800) 533-3011 USA | 


| 


Incidentally, Digital Research tells.me it's 
looking at a number of possible upgrades to 
СВ-80, including having a special compiler 
that would do range checking and other debug- 
ging assistance. That should be good news to 
CB-80 enthusiasts, . . .Jerry 


Jerry Quixote 


Dear Jerry, 
Yesterday I opened my latest purchase 
of software for my [BM PC. It's a 6805 


cross-assembler by Avocet Systems of 
Dover, Delaware. | am aware of your soft- 
ware disclaimer crusade and 1 thought 
that you should see what | found in my 
licensing agreement. 

Sit down. 

The manufacturer actually guarantees 
the software will work or it will fix it; if 
the company can't fix it, it will give my 
money back. 

1 have included a copy of that section 
of the disclaimer where Avocet doesn't 
disclaim anything, 
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А SINGLE BOARD COMPUTER FEATURING THE 


INTEL 80186 


(see Byte magazine April '&3) 


THE SLICER 


в Full ЗМНЕ 16-bit microprocessor having 
campiete ed compatibitity with the 
BOGE a 
268K Bytes of RAM plus 32K бун! of 
EPROM memory capacity onbqend 


Floppy disk contoller can nin the 
nation В 


covet att, t/a", 34/2" drives. 
simi tanenusly 
БАБ) pert for bard disk cortretier 


Two full funotian К82326 serial ports 
with Individually controlled baud rates 
fram ВО to 38.4K baud 


8K af EPROM contains drivers for 
peripherals, córimands for hardware 
checkout and software testing 


> Source fot monitor and bios Included on disk 


> Bins fn: CP/M 88" supports В", 5-174", 3,1/2'7 
e and tha Хабес 1470 controller for hard 
5 


“ Board size 8['% 12" power thquirements 
45.49 3A, ҰЛУ Ө GOmA, —12V @ 50mA 


€ Complete documentation included, 


Sold in various Forms! 
Assembled and ra d ee $1,075.00- 
Fut! Kit de. TT 895.00 
Easy Kit (hard to grt ni). INL UT 00 
Bore Kit (board, Нот, pert) tii .,. 150.00. | 
CP/M B8* available ,.... 5.00 
пейді, 4. PS. shipping ән. cantinantal 9,5. 

s includi 


THE NEW SLICER EXPANSION BOARD 


256K bytes dynamic RAM using the 
TMS4500 DAAM controtlar 


2 а Не serial asynchronous ports sising 

502681 satia! communications 
а гран tates selectable Кой» 38.4K 
baud to 


“2 кізе шөрке лесін ports using the 
Zilog 8530 SGC with haader connectors 
for а communicatiang parsonsiity 


€ Нин Tima Shock with battery. back-up using rhe 
CDPEGIB RTC circuit, on-board or gff-board 


=E 
SLICER” 
ЗЕ: 


"СР обондо pl Digha! меке, lnc. 
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Choose 8 MHz CPU for speed 

6 MHz CPU for speedy delivery 
SLICER COMPUTERS INC. 2543 Marshal 81. М.Е, 
Minneapolis, MN 55418 (612) 788-9481 


м Parallel printer port for Centronici-type 
printàrs 


В Same size as the SLICES, Power: SV @ 15A. 
+12 © 200 mA — 12У @ 100 mA 


Sold in various forms: 

Asiembled and tested 

Pull Kit acces i 

Memory Board . 

3 Por: Board pnd Clock . 

Bare Board end Dac .. 95. 
Regular. UPS., shipping within ‘continental U.S. 
Is included, 


Mastercard, Уна, 
check, many order or 
CU. D. orders accepted, 
Plame ane à weh for delivery, 
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Поп? get соску, but I think you may 
have knocked over a small windmill. 
Thomas Quinn 
Blue Bell, PA 


I saw the Avocet people at CP/M East, just 
after my tirade about the company's previous 
disclaimer appeared in print. They were very 
polite and said they intended 10 make real 
changes in the licensing agreement. However, 
I never received the update. Thanks. its quite 
reasonable. Thats an agreeable surprise. 

Now for the larger windmills. .. Jerry 


Almost Persuaded 


Dear Jerry, 

А couple of comments concerning 
FORTH: first, Leo Brodie, who wrote 
Starting FORTH, has completed a sequel, 
Thinking FORTH, to be published this 
spring by Prentice-Hall. I have read the 
manuscript and it is excellent. The first 
part of the book, in which he discusses 
general precepts of programming, will be 
of interest even to non-FORTH program- 
mers, I hope that you will have an oppor- 
tunity to read the book. 

FORTH, unlike most computer lan- 
guages, was developed and refined "in 
the field" by practicing programmers who 
faced real-world tasks and demands. Its 
structure and methods stem directly from 
the need to get the job done with mini- 
mum use of critical resources: computer 
memory, computer power, and program- 
mer time. FORTH was thus designed so 
that programs written in it would be easy 
to write, modify, and maintain. 

FORTH, like Modula-2 and Pascal, is 
compiled, but in FORTH compilation is 
immediate upon the definition of a word, 
and the new word is called merely by in- 
voking its name. This frees the program- 
mer from various intermediary complex- 
ities (separate compilation, linking, etc.). 
More important, it allows for immediate, 
on-the-spot testing and use of each small 
unit, which permits the programmer a 
natural and iterative process of develop- 
ment. 

The immediacy of the compilatiori, and 
the brevity of definition that allows, 
enables the programmer to interact with 
the program as it is written. In situations 
in which the feedback from one's actions 
is immediate, one can achieve a state of 
mind in which one's efforts and effects 
each shape the other and consciousness 
merges with the process so that one 


YOU WON'T BE. 


Alloy's PC BACKUP gives IBM, Eagle, Columbia, Compaq, Kaypro, 


Corona, Texas Instruments, ала Zenith users total data protedion. 


PC BACKUP from Alloy, 
the leader in data back- 
up technology, eliminates 
the headache of costly, 
time-consuming data loss 
for users of the IBM PC 
and all 100% compatibles. 
It backs up your files with 
the finest file-oriented cartridge tope back- 
up and retrieval system for Winchester hard 
disks available today. So your data is safe 
when not in use, an ur fingertips when 
you need it, And only ‘alloy can deliver high 
performance storage/ eval and data 
protection with wah reliability. 

Designed to meet PC owners’ increasing 
storage needs and to put an end to data 
loss, PC BACKUP is the standard among 
major PC users today. 

Here are some of its remarkable features: 


COmDEH "/Spring "84 


BOOTH # 2832 
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Alloy s TIP-SIX, the latest 
version of the industry 
standard Tape Interchange 
Package. А comprehensive, 
menu-driven software 
package, with over 30,000 
installations. File- by-file 
data transfer at nearly 


| Megabyte/ minute. Automatic sub-directory 


backup with date and time stamp and 

archive bit support. 
Insure against data 

loss, find out more 

about PC BACKUP. 

[#5 available right 

now. Call Alloy today 

at l617) 875-6100, 

or ask your local 

dealer about PC 

BACKUP. 


Computer Products Ine. 
Alloy Computer Products, Inc., 100 Pennsylvonio Awe., Framingham, 
Massachusetts 0170). Tel; 1617] 875-0100, TWX: 710-346-0394 


In Europe: contact: Alloy Computer Products (Europe! Ltd., 
Cirencester, Gloucestershire, England. Tel; 0285-68709, Tx: 43340 
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The "Second Serial 
Hardware Decision"... 


Once you've selected the right 
serial printer or modem for your 
Apple* system, your hardware 
decisions are over for a while. 
Right? 

Wrong, of course! You still 
have to decide on an interface 
card. This "second serial hard- 
ware decision" is an important 
one—one made much simpler 


SERIALL Printer/Modem Interface 


by SERIALL™ the new serial 
interface for Apple computers. 
At a significantly tower cost 
than Apple's own serial card 
--%159.00 vs $195.00—8SERIALL 
gives you a bunch more 
features. Practical, everyday 
features, not useless extras. 


For one, SERIALL is the only 
interface that provides graphics 
capabilities for serial printers 
including Apple's new dot 
matrix Imagewriter™ 


b e cup ЕВ 
Graphics capabilities 
for serial printers 

SERIALL also offers 27 easy 
commands for text formatting 
and screen dumps, making it 
the most intelligent serial 
interface you can use with an 
Apple. 

Equally important, SERIALL 
gives you complete communica- 
tions interfacing capability. You 
can use it for modems or in the 
special terminal mode for 
timesharing and talking to other 
camputers. 

In fact, SERIALL completely 
emulates the Apple serial card 
as a communications interface. 


No additional software or hard- 
ware modification is required. 

Finally, consider the quality. 
SERIALL's five-year warranty is 
proof that this interface is built 
to work long and hard. No 
other serial card is backed by a 
guarantee like this. 

After comparing SERIALL 
feature-for-feature with other 
serial interface products, we 
think you'll agree —SsERIALL truly 
is the Do-It-All seríal card for 
Apple computers. 


Available from Practical 
Peripherals —makers of 
MICROBUFFER™ PROCLOCK™ 
PRINTERFACE'" and GRAPHICARO'" 


“Apple and imapewriter are registered trademarks сї Apple Computers. Inc. 


==PRACTICAL 
=PERIPHERALS 


31245 La Baya Or., Westlake Village, CA 91362 » (818) 991-8200 » TWX 910-336-5431 
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becomes "lost" in the work—a maximal- 
[у productive state of mind. This state of 
mind is familiar to most artists. In their 
work with brush, pencil, or clay, they are 
in immediate contact with their medium 
—they can try something, see what it 
daes, and let that result shape their next 
step. 1 is familiar to actors, to athletes, 
and to а] who get immediate feedback as 
they work, 

It is unfamiliar to most programmers 
simply because most programming 
languages are structured and im- 
plemented in a way that presents a bar- 
rier to immediate feedback, that erects a 
wall of time and procedures between idea 
and result, and that discourages im- 
promptu: casual experimentation that 
leads to serious experimentation that 
leads to this creative state of mind. 

Although a computer program is pure- 
ly a work of the mind, few programming 
languages pay attention to how the mind 
works: the way people deal with 
"chunks" of information, the relatively 
small number of "chunks" that can be ac- 
tive at any one time, the importance of 
names for these chunks, the processes of 
analysis— dividing large tasks into small 
tasks—and synthesis—combining these 
pieces synergistically into a whole—and 
the importance of immediate, interactive 
feedback, as described above. The pro- 
grammers who created FORTH perhaps 
did better than they realized, because 
FORTH's structure matches in all impor- 
tant ways the processes by which people 
create expressions of their ideas. 

Moreover, FORTH's internal structure 
and mechanisms are so few and so sim- 
ple that the programmer can look inside 
it and understand exactly how it works; 
such an understanding is also a key com- 
ponent of a good tool, because the pro- 
grammer gains from it a strong sense of 
control and confidence that enables him 
or her not only to get the most from the 
FORTH as he or she received it, but also 
to extend the language to address novel 
situations and unique problems. 

That is why FORTH programmers 
become so devoted to this language: like 
any good tool, it fits. It is shaped to match 
the user, and thus feels like a natural ex- 
tension of the user's own capabilities. It 
doesn't get in the way but allows the user 
to focus on the problem at hand. And 
because FORTH so well matches the way 
we work, it even helps in solving the 
problem. Who could ask for more? 
Michael Ham 
lowa City, IA 


You make such a good case for FORTH that 
I'm tempted to try it. Alas, I don't seem to have 
any good current implementation for any of 
the machines 1 have, and I suspect that by the 
time I get one, ГИ have lost the impulse; but 
perhaps not. 

I know something of the creative mood you 
speak of; indeed, I’m reminded of some of my 
best programming efforts, which were done in 
BASIC, when I first started playing with these 
machines. Those programs have long since 
been converted іс more efficient languages, but 
their concepts remain pretty good. 


Certainly FORTH produces devoted and en- 
thusiastic followers! . . .Тесту 


More on Modula-2 


Dear Jerry, 

I am following with great interest your 
comments on the fascinating language 
Modula-2. ] have two questions: Are 
there any publications, in addition to Dr. 
Wirth's book? What is the address of the 


32 BIT SINGLE BOARD SUPER MICRO 


Features: 
Mounts directly on 3044 Disk Drive 
8 Мм 32 bit 68008 

68000 microprocessor) 


Мая у Suited For: 
W industria! Control 
B Robotics 
№ Personal Compulers 


Ш 68000 3г/һолге/ 
Hardware Development 


B Hobbyists 
W Education 


20K В board RAM 16, 32 ot 64 К 
ед: (ho walt sinte) RAM Plus 4, 8, 16, 32 о: 


4 B bU Parallel Ports 

2 R9-232 Seria! Ports (30 - 38,4K baud, software salectabla) 

Floppy disk controller can run up io four ЗИ, 30, ЗА or 3* drives, 
or double sided, single, double cr quad density, 

Full debug төлі? uth single line assembler and disk loader 

Extanded expansion bus includes al! data, address and control signals 

Bi ай особа aoa eee ie Li 


of RAM 


B Power Requiremants- +5} @ LSA, «12V @ 100тА, - 12V 0100тА 


VISA, MasterCard Б. C.O.D. orders acceptad, 
8 
595 COMPLETE. Assembied and tested. Includes documentation and surface shipping uxihia continental 0.5, 


OEM and DEALER DISCOUNTS AVAILABLE 


4 


Milwaukie, Oregon 97222 (B03) 684-9668 
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BYTE carries more pages of 
advertising than any other 
computer magazine in the 
world, because: 


1. BYTE is the only high-tech 
magazine serving the entire 
microcomputer field. Our 
editorial covers all hardware, 
all software, all peripherals. 
Therefore, every computer- 


related product belongs in BYTE. 


2. Do you know any 
sophisticated computer user 
who doesn't know BYTE? Over 
400,000 pay to read BYTE every 
month because it is the 
authority, the international 
standard by which all other 
computer magazines are 
measured. Including pass-along, 
BYTE's high-tech readership 
totals nearly 850,000. It’s an 


audience every advertiser wants. 


3. Do BYTE readers like all those 
ads? They'll send over 6 million 
" more-information" inquiries to 
our advertisers this year. No 
other magazine comes close. 
Whether in the front, middle or 
back of the magazine, ad pages 
in BYTE average over 1,000 
inquiries. Some back-of-book 
advertisers have pulled over 
2,000 with a single ad! 


That's why there are so many 
ads in BYTE. 


If you're an advertiser, or are 
thinking about becoming one, 
talk to us — we're the people 
who wrote the book on micro- 
computer marketing. Just call 
Pete Huestis, Advertising Sales 
Manager, at (603) 924-9281. 


ы Urn Е THE INTERNATIONAL STANDARD 


ШЕ. BYTE is published monthly by M°Graw-Hill, Inc. with offices at 70 Main St, Peterborough, N.H. 05458 
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n Time (seconds) 


30 2.2 
40 4.9 
30 9.2 
15.6 
70 24.5 
36.3 
51.5 


100 70.4 


Result” 


108 
109 
10? 
10? 
107 
108 
2.3428192 х 108 
3.6250627 x 108 


*Computed to single precision (24-bit maniissa}, so trailing digits may be nonsense 


Table 1: NS16032 timing results. 


n Tima (seconds) 


30 246.45 
40 584.04 
50 1107.83 
80 1899.30 


Вези!* 


2.48199 х 108 
8,4833 х 106 
2.05355 x 10? 
4.36928 x 107 


"Computed to single precision (24-bit mantissa), so trailing digits may be nonsense 


Table 2: Timing results of largest cases that fit into the Oftvettt M20 (in BASIC). 


Modula Research Institute? I thank you 
in advance for the information. 

А. Vargas 

New York, NY 


The documents that come with Volition 
Systems Modula-2 are about the best introduc- 
tion to the language 1 know of. I know of no 
other Modula-2 introduction in print except 
for Wirth's book, which some claim to be a sure 
cure far insomnia. Dr. Michael Hyson and I 
are writing a tutorial and introduction that 
ought to be in print next fall. 

А lot of Modula-2 software is in the public 
domain and can be obtained from Modula 
Research Institute, 950 North University 
Ave., Provo, UT 84604. . , Jerry 


Timing the №16032 


Dear Jerry, 

Seeing your reminder in the December 
1983 User's Column (Kazangol, page 92) 
galvanized me into—well, reduced sloth. 
Table 1 shows the n x n time results for 
ап 4516032 CPU with М516081 FPU run- 
ning at 10 MHz and па wait states. The 
program is the Pascal version. Table 2 il- 
lustrates the results from my Olivetti M20. 
Richard Mateosian 
Berkeley, CA 
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That 16032 is fast! The chip looks awfully 
good; а lot of minicomputers can't do what the 
16032 can do. Now all we have to do is gel 
systems using ІР... 

Bill Godbout tells те hel have an 5-100 
version running fairly well late this spring, 
but it will be for development work only; users 
will have to watt a year or 50... Jerry 


QX-10 CP/M Utilities 


Dear Jerry, 

You've mentioned that Barry Workman 
is putting a number of CP/M utilities in- 
to Epson QX-10 format, available for a 
reasonable charge. What are they, and 
how can they be gotten hold of? I love the 
machine, but as you know, obtaining for- 
matted software is a royal pain in the 
neck. Naively [ contacted my dealer, ex- 
pecting her to access some programs. She 
referred me to an "Epson Hot Line," 
which turned out to be a wholesale 
distributor of Epson programs in Califor- 
nia. The only way that software could be 
obtained, however, would be by having 
my dealer contract to buy programs from 
them. Help! 

Irene Matiatos 
Jackson Heights, NY 


Barry has а number of CP/M general- 
purpose utilities, such as disk catalogs, direc- 
tory handlers, emsed-file recovery programs, 
etc., which he sells at reasonable prices. 
Recently he put a number of them over onto 
the Epson QX-10. 

I have an experimental copy of Wordstar for 
the Epson; it seems to work fine. 

For the utilities, you need to talk to Barry 
Workman at (818) 796-4401. For Epson Word- 
stay, you'll need to write Micropro; it should 
have it commercially available by 
пош... .Jerry 


Another Valdocs User 


Dear Jerry, 

I couldn't disagree more strongly with 
your distaste for the Epson QX-10. I've had 
mine for a year, am a beta site for Valdocs, 
and have been through nearly every ver- 
sion of that marvelous piece of software. 

Is the ОХ-0 slow? Absolutely not. 1 
touch-type at a fairly high speed and have 
no problems whatsoever. Disk operations 
can be somewhat less speedy than I'd 
like—block moves, for instance, are 
definitely tedious—but on balance, ! see 
little difference between my ОХ-10 with 
Valdocs and an IBM PC running Word- 
star. (Timing differences, that is. For ease 
of use, keyboard excellence, and on- 
screen display, the QX-10 cannot be 
beaten.) 1 did add the Comrex hard disk, 
which significantly improves speed and 
flexibility. 

I use the ОХ-10 daily, have written many 
hundreds of thousands of words on it, 
and am totally satisfied. As West Coast 
Editor for Popular Science, | use the QX-10 
to transmit my copy to New York and to 
receive proof copies back. I get electronic- 
mail news releases from JPL and a Los 
Angeles PR agency, both of which have 
installed ОХ-106 and are happy. 1 expect 
to receive considerably more electronic 
mail as the Valdocs program improves. 

I am frequently asked for computer 
recommendations, as you are. The only 
machines ] recommend to writers are the 
QX-10, for those who can afford it, and 
the Kaypro, for those who can't. [n any 
office setting, where word processing is 
important, the ОХ-10 is a superb machine 
and Valdocs is the only way to go. I'll 
stand by that until I see something better. 

By the way, the new Titan board, which 
converts the ОХ-10 into an IBM PC Іоск- 
alike and which serves as a 256K-byte 
КАМ disk Юг Valdocs, should make the 
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for Performance, Quality and Reliability 


Anyone can sell you a box fuil of hardware. But is it too much computer? Too little? Will it run the 
appropriate software? What about service? If you need the right answers both before and after the 
sale, call your nearest Full Service CompuPro System Center. For product information, see pgs. 120-1 
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EMPLOYMENT OPPORTUNITIES 


Software 
Engineers" 


n: ET n iig ЕС 
ТІГІСІ Sus 
$* Discover a whole new dimension In professional growth at Computer Hor- 1 Ы 
izons Corp. Learn why we аге among the top 15 software services firmsin the — zi 
country with a client list that Includes numerous Fortune 500 leaders. Current- RRI 
ly state-ol-the-ari projecis include development of software modifications tà id 
meat specific client applications, as well as developing solutiona lo clienl 2 


problems relating to sofware computer design, evaluation and analysis. si 
If your background includes experience in any of the following areas, we Er 
definitely have the opportunity for you. ii 
HARDWARE: DEC, Hewlett Packard, Wang, 2-80, ІВМ PC, (5 
Tandem, Prime, Datapoint 
SOFTWARE: Unix*, Увх, RSX, DPL, Graphics, CAD/CAM 


LANGUAGES: “С”, Pascal, Fortran 
Any Real Time Assemblers 
Opportunities exist in our offices in New Jersey, New York, Chicago, Indiana, 
Sap Francisco, Denver, Cincinnati, and Detroit. 
Our excellent salaries are above industry average with a superior benefits in- 
cluding health and dental insurance, unlimited tuition refund, relocation as- 
sistance and much, much more. 


Please call or send your resume to: 


Mr. Bob Pamieri, Vice President Personnel 


In New York Call (212) 371-9600 
Outside Of Now York Call (800) 847-4097 


Г ЗЕ OMPUTER HORIZONS CORP. 
747 Third Avenue, Depariment B 5/84. 
New York, NY 10017 

{ An Equal Opporiunily Employer M/F 
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New 
EMPLOYMENT OPPORTUNITIES 


Section 


BYTE will feature a special The cost for any display ad 
section for recruitment in this new EMPLOYMENT 
advertising in all future OPPORTUNITIES section 
issues. is only $356 per inch. For 


BYTE isthe perfect place quotes on all 
to look for those High Ue Pray съ , 
Technology professionals 1: es 
you need — over 400,000 any additional information 
paid subscribers. on recruitment 

| | | advertising, call our 
Or, ifyou'relooking fora ^ special recruitment 
new position, this is the telephone sales at 
place to feature a Position 249/519-2556. 
Wanted ad. 

Or send in your order to: 
BYTE 
Recruitment Advertising Center 
P.O. Box 900 
New York, NY 10020 
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BYTE's User to User 


machine even more attractive. 1 hope to 
have one installed in my QX-10 within a 
few weeks. 

This letter was written on my QX-10 and 
printed out on my antique MX-80. Valdocs 
lets the MX-80 produce fairly sharp type, 
which I frequently use for cor- 
respondence. From starting to write to 
completing the printing, this letter took 
16:02 (timed with the Valdocs timer, by 
the way). 

James L. Schefter 
Playa del Rey, CA 


lm glad you like your QX-10. 

Epson continues to improve the machine, 
and l'm told there will be a really wonderful 
new Valdocs Real Soon Now, I've always 
thought Valdocs was great in conception but 
too complex for a 280; when 16-bit conver- 
sions for the QX-10 are available, maybe the 
execution will be up to the concept. 

Meanwhile, it takes nearly а full minute 
simply to erase a single file under Valdocs, and 
if it took us 16 minutes to produce each letter, 
wed be further behind than we are. ., Јету 


Detecting Errors 


Dear Jerry, 

In the January Users Column on 
page 68 you said, "Eagle tells me it did 
а lot of work on parity checking and 
found that it decreases the overall reliabil- 
ity by 15 percent.” Did you really think 
about this before you committed it to 
print? 

Some companies realize that memory 
chips have higher error rates than most 
other computer circuits and have de- 
signed appropriate error-detection 
schemes, such as parity, into their com- 
puters. For Eagle to produce a computer 
that will let these errors go undetected 
and tell us this is better upsets me. 

Perhaps the probiem is the definition 
of reliability, Apparently some people feel 
that a computer is reliable if it will always 
do something without regard for the 
validity of the result. I view reliability as 
being able to trust what the computer tells 
me. Detecting errors with parity and 
similar techniques increases reliability. 

If you need your computer "right now," 
you might be upset when your machine 
stops running because of a small error. 
Alternately, undetected errors can result 
in misleading responses when you ask 
“What if. . " What if you make an impor- 
tant business decision based on er- 
roneous answers? Wouldn't you rather 


| Advancing the technology of data security 


Introducing Data Sentry." 
Computer security so 
advanced, even Mata Hari 
couldn't hack it. 


Your most confidential 
files may be easy prey for the 
advances of an artful hacker. 

That's why Lockheed 
used its years of experience 
with high-technology systems 
to create Data Sentry. 


Protection for sensitive data 

Its own internal com- 
puter gives you the telecom- 
munications features of an 
intelligent modem. But unlike 
other modems, Data Sentry 
is smart enough to keep your 
secrets from the most persis- 
tent computer intruders. 

Data Sentry puts an 
electronic wall around both 
large and small computers. 
And because its protection is 
external to your CPU, it can 
eliminate the expense of 
internal security software. It 
blocks the inquiries of would- 
be Mata Haris with a sophis- 
ticated security sequence. 


Security for every situation 
First, Data Sentry 
requests the phone number 
of a caller desiring access to 
your computer. Then it hangs 
up the phone and searches its 
list of authorized phone num- 
bers. If the caller's number is 
authorized, Data Sentry dials 
the caller back and requests 
entry of a password, If the 
correct password isn't sup- 
plied within three tries, Data 


ты. = 
ы = 
me 


Sentry disconnects and will 
not return further calls from 
that phone number. 

Data Sentry also lets 
users select other lower levels 
of security if desired, includ- 
ing callback to any number 
with entry of password. And 
an option, Remote-ON® lets 
you turn your computer's 
power on and off from a 
remote terminal after secu- 
rity has been cleared. 


Versatile and confidential 

Data Sentry logs all 
attempted contacts for audit 
trails and analysis of users. 
Its security set-up is locally 
controlled by a master pass- 
word that is accessible only 
to authorized personnel. And 
its design includes high-relia- 
bility components, the latest 
LSI circuitry, plus Autodial 
300/1200 baud full-duplex 
communications, with auto 
ranging for incoming data. 

Data Sentry will deal 
with your toughest security 
problems. 

And it'll never fall for 
just a pretty face. 
For a list of your nearest 
Data Sentry distributors, 
call toll-free 1-800-443-0100, 
Ext. 471. Or write: 
Lockheed GETEX, 
Suite 945, 1100 Circle 75 
Parkway, Atlanta, 
Georgia 30339. 


"locked GETEX 


Circle 236 on inquiry card. 
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know that your computer is having prob- 
lems so you can ask another machine for 
a second opinion? 

Paul Crumley 

Monroeville, PA 


I didn't say | agreed with Eagle's position; 
! reported what its vice-president for develop- 
ment told те. Dr. Godbout tends to your view: 
he doesn't trust dynamic-memory chips 
operated at high speeds and wants parity 
checking. 

On the other hand, present parity-checking 


software doesn’t restore your data; it merely 
dumps your job if it finds an error—which 
could be caused by a genuine memory error 
or (about a 15 percent chance) by an error in 
the chip that stores the parity bits. 

Eagle lets you test memory on start-up; if 
it detects a faulty memory chip, it gives you 
the choice of running the system or not. The 
IBM simply won't work if it finds a memory 
error, even if the error is т high memory 
you'll no! use for most of your programs. 1 can 
certainly think of times when I want the 
machine, and don't care if there's a minor 
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memory error. Other times, though, I'd com- 
pletely agree with you. 
I guess there ain't no justice. . . jerry 


Televideo 950 and Palantir 


Dear Jerry, 

On your Televideo 950 (if you haven't 
gotten rid of it): it’s easier to cut traces and 
disable keys than it is to insert the PROM, 
and you can always solder back over them 
if you have to. I've disabled 925 and 950 
break keys more than once (they reset the 
OSM Zeus, among other machines, and 
are in a position that's even more 
dangerous than the Back Tab). 

There is a program that enables you to 
use the arrow keys, the home keys, the 
Back Tab (it's used for decimal tab, ! 
believe), and most of the function keys 
and special keys to do word processing 
in what appears to be a dedicated word- 
processing environment. It’s Palantir 
Word Processing, and it's just the ticket 
for a lot of people. It’s easy to use and 
conceptually easier to understand for a lot 
of people who are not computer literate. 
Unfortunately, Palantir supplies little 
labels (which come off and get lost) in- 
stead of key-caps, but its program is good, 
and its mail-merge-like utility is built in 
and included in the price (and more like 
a language than simply a "mail-merge"). 
Its а good product. 

Jeff Lasman 
Simi Valley, CA 


Poe reviewed Palantir; it was written by the 
original author of Magic Wand (a.k.a, Peach- 
fext), and it incorporates a fair number of 
features 1 like, 

For the record: jeff Lasman is the editor of 
the newsletter of the Valley Computer Club, 
1409 Kuehner Dr. Suite 5-80, Simi Vidley, CA 
93063; dues are $10 a year, and well worth 
it for anyone in that area interested in com- 
puters. One of is previous speakers was Tony 
Pietsch, and it has good meetings. 

While I’m on that subject, I can also recom- 
mend the Connecticut Micro Decision Users 
Group, 773 Dixwell Ave, Вох #5, New 
Haven, CT 06511. The current issue of its 
newsletter has a long piece on public-domain 


software. .. ету 


More on Superfite 


Dear Jerry, 
I would like to respond to the letter you 


Delivered in 
48 hours 

or sooner at 
26 cents a 


piece 


Send 2000 


Letters Per Hour via 
Your Personal 
Computer 


using MAIL-COM: | — 


- Presenting E-Com 
Two years ago the 
. US. Postal Service 
quietly announced the 
| E-Com® Service, 
ram enabling specially 
и equipped persona! 
НЕ: З ү computer users to 
bypass costly manual 
nail preparation, by electronically submit- 
ing their messages and mailing lists 
ігесіу to the Postal Service ма modem. 
This high speed computer originated 
nail arrives at its destination within 48 
iours— often less — т an attention- 
rabbing blue Е-Сот envelope. 


nnouncing MAIL-COM. 
Jnly from Digisoft Computers. 


MAIL-COM is powerful software you 
an use with your personal computer to 
ccess E-Com. With your personal 
omputer, a modem and MAIL-COM 
ou can send from 200 to 2000 letters 
«ec hour for just 26€ each. Typed, 
ddressed, folded, inserted, sealed and 
elivered, Complete. 

MAIL-COM is the complete integrated 
oftware available for E-Com operation. 
8 easy to use. No special training is nec- 
ssary. And since Digisoft Computers 
eveloped MAIL-COM in accordance with 
1.5. Postal Service specifications, users 
re guaranteed certification for use upon 
urchase of MAIL-COM software. 

MAIL-COM is the easiest and most 
conamical way to do your mailings. 


ES ы 


MAIL-COM includes a complete letter 
editor and address maintenance program, 
as well as communications software. 


| Directly interfaces with dBASE Й, 


Wordstar, MailMerge and other 
databases. 


Each tetter in your mailing can 
be identical or all can contain 
variable insertions. MAIL-COM 
operates all the features offered 
by E-Com. 


Thousands of Uses. 


If you have need for fast, economical 
mass mailing capabilities, MAIL-COM 
puts you and E-Com together. 

Use it for 
new product 
announcements, 
invitations to 
press events, 
invoicing, fund 
raising, collection, bulletins to 
your sales force, new business prospec- 
ting, reactivation of customers and much, 
much more. Every department in your 
company will have use for МАШ -СОМ. 


- ®} 


Don't Delay 


With MAIL-COM you could be saving 
time and money on fast, efficient E-Com 
letters. MAIL- COM software [5 available 
for the IBM PC, PCJr., Kaypro, CP/M, 
Apple Il and other formats. Order today. 
Call 212-734-3875. 


Digisoft 


Digisoft Computers, Inc. 


(212) 734-3875 
Circle 130 on Inquiry card. 


Retail Dealer 
Inquiries Invited 
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Digisoft Computers Inc. 
Attn: MAIL-COM Marketing 
1501 Third Avenue 

New York, NY 10028 


LJ Yes! | want to eliminate the б costliest 
steps in prepari is organization's business 


mail. Please RCIS L-COM software to 
me immediately, 
ГИ need software 
ІВМ Pe 18199)! UL] CP/M ($195) 
Victor ($195) (specify disk lormat) 
Alpha Micro ($495) ГІ Other (specify) 
Apple il ($195.00) PRU att 


(О My check or money order is enclosed 
(residents of New York State add sales tax). 


L) Charge my O Міѕа ог C] MasterCard: 
Exp. Date — 


Account Na 


Name 
Address 
City 
State Zp 
Telephone 


3 1983, Digisoft Compulers, (лс. 
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gistered trademark of Ashton-Tate, Inc. ІВМ PC and PCJr, are registered trademarks of IBM Corp. 
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printed in your December 1983 column 
from Alan Beagley in Australia ("For Your 
Information," page 508). Obviously, Mr. 
Beagley's friend is a novice user of the 
Superfile utility program since neither he 
nor Mr. Beagley realized that the power 
of the rename facility lies in its being able 
to rename any filename to any other 
filename, even ones that are illegal in 
CP/M. Therefore, the file he accidentally 
renamed to MAIL LIS could have easily 
been renamed again using the Superfile 
utility program. You don't need DU, Spat, 


or some other program to do this. 

FY] Inc. (the maker of Superfile) gives 
the utility program away with Superfile. 
When 1 asked the company why it went 
to the trouble to write the utilities, FYI 
said that it wrote it for its own use and 
decided to include it with Superfile for 
customers who needed its capabilities. 

It is also obvious from your comments 
last June and your comments after Mr. 
Beagley's letter that you have not taken 
the time to learn what Superfile really 
does. But I'll bet even you will be as- 


Comprehensive Graphics at Practical Prices 


Imaginator 2 adds smart graphics to your H/Z-29 
terminal. You gain high speed. high resolution 


graphics with 
standard. 


Check these outstanding features: 
Fast — 500,000 pixel 
per second vector 
drawing rate 
High Resolution — 
672 x 500 pixel 

raphics 

анга 1024 х 1024 
гпегпогу plane 
Hardware "Pan" and 

"Zoom" 
Up to 24 pages of 
graphics memory, 6 
standard 
Instantaneous paging 
facilitates animation 


ktronix" 4010/4014 compatibility 


Tektronix" 4010/4014 
compatibility with 

ОМ mode, standard 
High speed graphics 
character generator 
Commands may be 
directly output from 
any lanquage 

Hard copy directly 

from terminal via 
optional port 

Dual processor architec- 
ture for greater efficiency 
Expandable to full color 
and/or qray scale 


Also ask us about our Imaginator 1 upgrade for 
H/Z-19 terminals апа H/Z-89 computers. 
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“7-29 Can Do 


Circle 80 on inquiry card. 


tounded by FYTs newest product called 
FYI 3000 (available on the IBM PC). I 
recently used one and could hardly 
believe my eyes. This program takes stan- 
dard text files from my word processor 
and cross-indexes all the paragraphs in 
the files, using every word as a keyword. 
FYI says that it will handle 65,000 
keywords and 65,000 paragraphs (with 
500 words each) in a single filing system. 
Оте more amazing feature of FYI 3000: 
it gives me a count of each word in my 
text so 1 can analyze my word usage. 

If you call FYT, I'll bet it will send you 
a review copy of FYI 3000 if you promise 
to give it a closer look than you did 
Superfile. Please try to reorient your 
thinking from the fixed-field approach to 
the more natural free-format approach 
used by Superfile and FYI 3000. 

| read your column and appreciate your 
frank approach. However, I do wish you 
would be a little more careful in your 
research so that you don't give your 
readers erroneous advice. 
John Shine 


You may recall that FYT's silly licensing 
agreement was so terrible that I couldn't legally 
run its software, since I have to use more than 
one machine. I understand it has changed that 
and made other changes as well. Apparently 
I had an early copy of the program; іп any 
event, I haven't seen the updated version you 
describe. 

Although 1 do sometimes solicit review soft- 
ware, fora while there was such a long queue 
of good stuff that I hesitated to add to it. Now 
that we've added to the permanent staff, things 
are a little better here at Chaos Manor. A 
little better. . . Jerry 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 


Jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers, 
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IBM’ 
PC/XT COMPATIBLE 
OEM COMPONENT SALE 


Ө TeleVideo USERS 
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ин ре CARTHIBGES (206 
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Mother Board withiCs .....$525.00 


Dealers! OEM Buynrs 
Quantity Diacounts Available. 


Ali Пегла ara luly PCIXT Compatible, Casa 
comes with Ашы i et rear panel for 
РС Users cames wilh com- 
piate Instruction with part 131. 90 daya 
manufactures warranty on all items. 
VISA and MasterCard welcome 
Price change wilhaut notice 


IBM is a trademark of 
Intemational Business Machine 


s B18 and БЕС Tape Backup 
* бай Power Systems 


toh uide .. fron $550.00 
New! a Anti-Static Products . . trom $39.9 
‚ RMICOBOL trademark of Ryan McFaland бо 
* СРМ trademark of Digital Reseach 
= TurboDOS trademark of Soltware 2000 
» (УМС trademark of Norton-Lambert 
» DataFlex trademark of Data Access 
PLUS OTHER GOOD ТЕПЛУ STUFF! 

COGITATE, INC. 

SPECIALISTS IN UNIQUE TELEVIDED SOFTWARE 
24000 Telegraph Road, Southfield, МІ 48034 


VISAMASTERCARD Accepted 
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DICIAMO SNACK $ SHOE 
Мила TRACK А SURE 
APPLE 


WLAD TASK SUBEYSTEMS 
SME 

APPLE $1750 

ie 51300 


"n ж- 
Met-Chem с 
МакСтегт Inigrnalional Corporalian 


x1 2811 Digvrell Avenue. Hamden. Conn 08518 
==} Phone: 1202) 248-3217 0! 1-000-678-2435 


ят HiTech International, inc. 
ВСК 49656 El Camino Real, Suite 101 
чи Los Altos, СА 94021 (415) 949-0141 
e TLX 171854 IBC 


(6500 Қ 2-60 dual probesseci HE COMPUTERS 
[Зори cempalinié in (д modern Зуя VS$420 


AFFORDABLE 
M-68000 
COMPUTER SYSTEM 


MOBKCPU 6-10 MHz CPO, 20K static RAM, 
16K ‚ on board monitor, 

two AS-232 serial ports, 16-bit 

parallel on us 5 timericounters 


m"—— | 99.95 


Ноу aret gri B. 00 

mos tax Eu RA pts d 
controller & hard di с DE 
ага board ъъ фа ake $ 99. 94 
Complete te КИ (1: 128K)... wat ($735.90 
wer su . 

fen f filters 4siot ad: ізі 


i Bud beeen ent sd кф ра} 249.00 
MOSRKASM 68000 Macro Cross Assembler 
m есікті [BM РС, TRS-BQ 

le fl computers 


Let your fingers do 
the shopping In the 


"Electronic 


pee 
Mall" : 

int 

1 

DER 


For all of your Radio Shack 
and TRS-80™ Needs 


Save Time - Save Money! 


GO РЕ-1 


Now on CompuServe 


M6B8KE 


Pan American Electronics foreign o 
herboards, components т nd interfaces. 
(800) 531-74684512} 581-2755 on eval à guaran төш "ге ntt | а t» add 6,5% TM 
Talax 767339 зАнветтілігсі in Салаба wath (Shipment USA [МЕ дё 
ABC COMPUTERS 170. (6 Sio іп BC C 
1137 Conway Ave. ваз E. KASTING ST. VANCOUVER, B CANADA VIA 222 EMS Micrucompotér (714)553-0133 


РН: (004) 254-284 А 254-9084 DR EE 


Mission, Texas 78572 
Ақа ia ensem ese of Age Computer ec. 


Р.О. Вох 16115 » Irvine, CA 92713 
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DATA ACQUISITION 


and дии Tor AMY computer 


HARD DISK DRIVE 
digna SALE! 


$350 ea.* 


* Say you're a BYTE 
INDUSTRIAL CONTROL reader to get this 
special price — normally $380! 
MICROCOMPUTERS ТАЛЫ. ыу A^ 


We have six single board computers, two Mbyte drives for $350. ea., unused іп 
video boards and 20 other control products. thelr origina! factory packed cartons. | 


The Model 6232 communicates via 
RS-232, and has 8 analog Inputs (0-5 VDC; 
B blis), B digital inputs and outputs, and a 
2000 point buffer. Suilable for tieid data 
logging ar lab use, the 8232 cosis only 
$540. Direct bus-connec! unit for TRS- 
ВОНИ & 413 $205. Detailed manual, $6. 
Phona our applications engineer or write: 


STARBUCK yy Je 
* * DATA COMPANY * 
PO Box 24 Nowtan МА 02162 1517) 237-7695 M 


Glrcla 364 on inquiry card. Circla 56 on inquiry card. Circle 235 on inquiry card. 


You can usa our producis for security i 
systems, heat control, tight control, auto- 1000's of pleased customers. Also 


mated slide show, traffic lights, irrigation available. new Westem Digital controller 
systems, home computer syslems, auto- card ($350.); interfaces for IBM, Apple, 
rm —' ae i gy §-100, STD, Heath/Zenith, 55-50, 
catalog call or write to: | je ад „орто "a RA $12. Cal 

JOHN BELL ENGINEERING, INC. LIQUIDATORS, 803-877-9828, or send 


1014 CENTER STREET check or money order to 105 S. Main 
EE up que еі. Greer, S.C. 29651 


(415) 592-8411 


| EPSONLUAU-1SD0O0 


You've never seen anything quite like the new 
ee LQ-1500 Business Printer It switches 
effortlessly back and forth between draft and 
letter-quality printing, on fanfold' or single sheet 
paper. And it does it at a price every office can 


rd. 
do for one. 
With the — —— > you can =: 
е a report at 
Or how Epson got two === pci 
p h p 6 and poli a pile 
d h j 
astonishing printers to — 7-іла 
! aisy wheel. 
occupy the same space. “жаты | 
" ch ith a cri d 
The new ГО-1500, isre mm 
think possible in a dot 


matrix. And with the LQ-1500's 15.5-inch carriage, 
your spreadsheets and ledgers can take on a 
distinction they've never had before. 
The secret. 
The Epson LQ-1500 is the logical extension of 
Epson's outstanding dot matrix printers. Instead 
nine "wires" forming each letter, however, the 
LQ-1500 has 24. So you get letter-quality characters 
to rival fine office typewriters. In ortional. 
Italic And condensed. expanded, subscript, 
superscript and over 200 other different es 
All without changing a print wheel. With the 
10-1500, you can even create 128 characters or 
symbols of your own and add them to the printer's 
intemal memory. 
String of miracles. 
For Epson, the LQ-1500 is just one more in a long 
line of miracles, many of which are also on display 
at your neighborhood computer dealer. 

And like all products in the Epson line, the 
LQ-1500 is now backed by a one-year warranty 
on parts and labor, ready to go to work with just 
about any personal computer made, and available 
in more places than any other brand. 

But that's not really miraculous. That's just Epson. 


The way the 19-1500 

goes from high-speed 
= draft...to letter quality 
printing is а positive 
miracle! 


Actual LQ-1500 print sample. 


Number one. And built like it. EPSON 


EPSON AMERICA, INC. 

3415 Kashiwa Street, Torrance, Californía 90505 

Call (800) 421-5426 for the Epson dealer in your area. In California call (213) 539-9140, 

Epson 15 а registered trademark and 10-1500 ts a trademark of Epson America. inc "With optional tractor unit 
Circia 188 on inquiry card. 


Event Queue 


May 1984 


May-]tine 

Computer Showcase Expos, 
various sites throughout the 
U.S. National and lacal ven- 
dors exhibit a broad range of 
small systems, peripherals, 
software, services, and sup- 
plies. For a show schedule, 
contact the Interface Group 
Inc., 300 First Ave., Need- 
ham, MA 02194, (800) 325- 
3330; in Massachusetts, (617) 
449-6600. 


May-June 

Courses from QED Informa- 
tion Sciences, various sites 
throughout the U.S. and 
Canada. A few of the courses 
to be held are “Project Man- 
agement,” "Systems Design,’ 
and “Structured Program- 
ming,” For a complete list of 
titles, contact Priscilla Goud- 
reault, QED Information Sci- 
ences Inc., QED Plaza, 170 
Linden St., POB 181, Welles- 
ley, MA 02181, (800) 343-4848; 
in Massachusetts, (617) 237- 
5656. 


May-]urte 

National Educational Com- 
puter Library Conferences, 
various sites throughout the 
U.S. The National Education- 
al Computer & Technology 
Conference and the Eastern 
and Southern Educational 
Computer Conferences are 
on the agenda this spring. 
For details, contact National 
Educational Computer Li- 
brary, POB 792, Torrington, 
CT 06790, (203) 489-2728. 


May-June 

Productivity "84, various 
sites throughout the L.S, 
This series of two-day pro- 
grams serves as a showcase 
of Hewlett-Packard products, 
Seminars are available, and 
more than 25 products are to 
be demonstrated, including 
the HP 150 personal com- 
puter and laser printers. Ad- 
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mission 15 free. For more in- 
formation, contact Hewlett- 
Packard, Public Relations 
Department, 3000 Hanover 
St., Palo Alto, СА 94304, 
(800) 554-4466. 


May-]une 

Seminars from the Continu- 
ing Education Institute, vari- 
ous sites throughout the U.S, 
Among the seminars offered. 
are "Database Machines: An 
Overview,” “Madern Tech- 
niques in Digital Signal Pro- 
cessing and Spectral Estima- 
tion,” and “Peripheral Array 
Processors.” For complete in- 
formation, contact Continu- 
ing Education Institute, 
Oliver's Carriage House, 5410 
Leaf Treader Way, Columbia, 
MD 21044, (301) 596-0111; in 
California, (213) 824-9545. 


May-fune 

Seminars from Datapro Re- 
search Corporation, various 
sites throughout the U.S. 
Subject areas include data 
communications, microcom- 
puters, and information sys- 
tems, In-house presentations 
of technical programs can be 
arranged. For a 40-page cata- 
log of seminars, contact Data- 
pro Research Corp., 1805 Un- 
derwood Blvd., Delran, NJ 
08075, (800) 257-9406; in New 
Jersey, (609) 764-0100. 


May-June 

Seminars from Technology 
Transfer Institute, various 
sites throughout the U.S. The 
Technology Transfer Institute 
sponsors the James Martin 
Seminar and a one-day ex- 
ecutive-only seminar called 
"The End-User Revolution.” 
The programs explore such 
topics as evolving to elec- 
tonic banking, relational data- 
base, and executive strategies 
for the informaticn age. Full 
details on the seminars, 
registration, and meeting 
locations are available from 
the Technology Transfer 1л- 
stitute, 741 10th St., Santa 


Monica, CA 90402, (213) 394- 
8305. 


May-fure 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting, Chicago, 
IL, Detroit, MI, and Min- 
neapolis, MN. This compre- 
hensive four-day serninar 
provides a background in 
microprocessor fundamen- 
tals and troubleshooting 
techniques for technicians 
and engineers. Equipment 
familiarization and hands-on 
experimentation are empha- 
sized. On-site presentations 
can be arranged. For infor- 
ration, contact the Registrar, 
Micro Systems Institute, Gar- 
nett, KS 66032, (913) 898- 
6152. 


Мау-шу 

Courses from integrated 
Computer Systems, various 
sites throughout the U.S. 
Among the courses to be pre- 
sented are "Designing with 
16-bit Micros" "Program- 
ming in C: А Hands-on 
Workshop," and "Hands-on 
Unix Workshop." The fee for 
each course is $895. Enroll- 
ment details are available 
from Ruth Dordick, Inte- 
grated Computer Systems, 
6305 Arizona Place, POB 
45405, Los Angeles, CA 
90045, (213) 417-8838. 


May-fuly 

Reliability and Maintain- 
ability Engineering Insti- 
tutes and Short Courses, var- 
ious sites throughout the 
U.S. A couple of the pro- 
grams to be offered are "Re- 
liability Engineering, Testing, 
and Maintainability Engi- 
neering” and “Mechanical 
Reliability and Probabilistic 
Design for Reliability—The 
Stress/Strength Interference 
Approach to Designing a De- 
sired Reliability into Com- 
ponents and Equipment.” For 
a complete schedule, contact 
Dr. Dimitri Kececioglu, Col- 


lege of Engineering, Aeru- 
space and Mechanical Engi- 
neering Department, Univer- 
sity of Arizona, Tucson, AZ 
85721, (602) 621-2495. 


Мау-Ацуизі 
Compuworkshops Compu- 
ter Seminars for Educators, 
various locations throughout 
California. Among the semi- 
nars offered are “Authoring 
Tools and Word Processing 
for Educators," "BASIC Pro- 
gramming for Educators," 
"Designing Educational 
Courseware,” "Computer 
Literacy for Educators," and 
“How to Set up a Computer- 
based Education Program in 
Your School or District" The 
fee is $50 per course. For de- 
tails, contact Compukids of 
Seal Beach, Rossmoor Shop- 
ping Center, 12385 Seal 
Beach Blvd., Seal Beach, CA 
90740, (213) 430-7226; West 
Los Ángeles, (213) 473-8002; 
Tarzana, (213) 343-4008; 
Rancho Bernardo/San Diego, 
(619) 451-1742. 


May-Auigusr 

Conferences and Expositions 
from the Society of Manu- 
facturing Engineers, various 
sites throughout the U.S. and 
around the worid. More than 
25 conferences and exposi- 
tions are scheduled. For a cal- 
endar, contact the Public Re- 
lations Department, Society 
of Manufacturing Engineers, 
Опе SME Dr, РОВ 930, 
Dearborn, MI 48121, (313) 
271-0777. 


Mayingu 

Courses in C Language and 
Unix, Concord, MA, Somers 
Point, NJ, and College Park, 
MD. Three five-day courses 
are offered: "C Programming 
Workshop" "Advanced С 
Topics Seminar" and "Unix 
Workshop.” For complete de- 
tails, contact Joan Hall, Plum 
Hall Inec., 1 Spruce Ave., Car- 
diff, М) 08232, (609) 927-3770. 


IBM PC/XT COMPATIBLE 


10MB and 20MB WINCHESTER 256KB to 512KB MEMORY 


Enhance your "3 сла m 
system with a 4 ШТІ `В 


Ен 
e" E 


CHRISLIN HARD VE rx 
DISK SUBSYSTEM | > 


Chrislin's 10MB & 20MB Hard Disks and 
come with host interlace adapter, MEMORY 


controller, winchester drive, power 


Each Chrislin memory comes with an 
RS232C (serial) port, RAM disk 
emulator and 256KB-512KB of parity 
supply and cable memory. 


"DEALER INQUIRIES INVITED" 


10MB to 140MB 
Q-BUS WINCHESTER 


Each winchester comes with 2MB 
dual drive. double density (8") floppy 
backup. All systems include controller 
and cabling. 
EMULATION RL02 
10MB Winchester/Floppy (8°) $4495 
20MB Winchester/Floppy (8") $4995 
40MB Winchester/Floppy (8") $5995 
EMULATION RK06/RK07 

42MB Winchester/Floppy (8") $6995 

70MB Winchester/Floppy (8") $7195 
140MB Winchester/Floppy (8") $8195 
Call for pricing on RM02 emulation 
and / or tape backup. 
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256KB to 4MB 
Q-BUS MEMORIES 


UP TO 4MB QUAD 


ә Control status register 

e On board parity 

e Block mode DMA 

SINGLE QTY. PRICE: 1MB $1975 
UP TO 2MB QUAD EDC 

e Error detecting & correcting 

s Block mode DMA 

e Battery back-up mode 

SINGLE QTY. PRICE: 512K $1495 

UP TO 1MB DUAL 

e Control Status Register (CSR) 

e On board parity generator checker 

e Battery back-up mode 

SINGLE QTY. PRICE: 256KB $525 


MICRO COMPUTER 


CI-MICRO-11 SYSTEM FEATURES 


e 11/23 PLUS CPU board which includes two serial lines e RD51, 10MB, 20MB or 40MB 5%” (13.3cm) mini 
diagnosties and boot or 11/73 CPU winchester disk or a subsystem from 10-140MB 


e 22 bit addressing backplane and power supply e RX50 1.6 MB 514" (13.3cm) dual mint- floppy disk or 2 MB 


ә 256KB- 4MB of parity memory (Block Move, CSR} НХ02 floppy 
e An eight slot quad LSI-11 BUS backplane 
STANDARD CONFIGURATION 


LSI 11/23 CPU, 256KB memory, 20MB winchester, 800KB dual floppy, 2 serial I/O, bootstrap, power supply, 4 х8 backplane 
all in a rack mountable chassis. $6850. 


See us at NCC ‘Ba. 
Booths 03530 and D3532 


Chrislin Industries, Inc. 


"OFFERING G QUALITY WITH AFFORRDABLE PRICING" 


31352 Via Colinas e Westlake Village, CA 91362 
Telephone: 818-991-2254 е TWX 910-494-1253 CHRISLIN WKVG 


RLO2, ВКОФ, АКОТ, QBUS, LSI, DEC are Trademarks of Digital Equipment Corporation, ІВМ is a Trademark of International Business Machines. 
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May-Auyust 

Digital Consulting Associ- 
ates' Classes and Seminars, 
various sites throughout the 
U.S. For descriptions of semi- 
nars and classes on dBASE II, 
Lotus 1-2-3, database admin- 
istration, and other micro- 
computer-related topics, con- 
tact Digital Consulting Asso- 
ciates Inc., 339 Salem St., 
Wakefield, MA 01880, (617) 
246-4850. 


May August 

Software Banc Seminars, 
various sites in the U.S. and 
Canada. Such seminars as 
“Problem Solving with 1-2-3," 
“dBASE IL" and “Exploring 
Unix" are planned. For infor- 
mation and registration, con- 
tact Software Banc Inc., 661 
Massachusetts Ave., Arling- 
ton, MA 021774, (800) 451- 
2502; in Massachusetts, (617) 
641-1241. 


May-Sotember 

Computer Competence Sem- 
inars, Boston University Met- 
ropolitan College, Boston, 
MA. This series of hands-on 
presentations is tailored for 
managers who know little or 
nothing about computers 
and for those who wish to 
sharpen their computing 
skills. Some of the seminars 
an the docket are “PCs for 
Improving Financial Analysis 
and Decision Support” and 
"Personal Computers for 
Sales and Marketing Profes- 
sionals" Fees range from 


\ 
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$225 to $595. In-house pro- 
grams can be organized. For 
details, contact Joan Merrick, 
University Seminar Center, 
Suite 415, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738-5020. 


Technical and Management 
Seminars for Professionals, 
various sites throughout the 
U.S. Subject areas encom- 
pass system-performance 
management, networking, 
personal computing, applica- 
tions design and program- 
ming, real-time applications 
design, management devel- 
opment, and other issues re- 
lating to computers, On-site 
seminars can be arranged. 
For a brochure, contact Dig- 
ital Equipment Corp., Educa- 
tional Services, Seminar Pro- 
grams BUO/ES58, 12 Crosby 
Dr., Bedford, МА 01730, (617) 
276-4949. 


May-Cichubei 

Tutorial Short Courses from 
Hellman Associates, various 
sites throughout the U.S. 
Among the courses offered 
are “VLSI Design,’ “Digital 
Control,” and “Error Correc- 
tion.” Fees are generally $895. 
For a descriptive brochure, 
contact Hellman Associates 
Inc., Suite 300, 299 California 
Ауе., Palo Alto, CA 94306, 
(415) 328-4091. 


May-Decembrr 
Seminars from the Institute 


for Professional Education, 
various sites throughout the 
U.S. Programs in statistics, 
management, simulation and 
modeling, personal cam- 
puters, and computer science 
are offered. For an ex- 
planatory pamphlet, contact 
the Institute for Professional 
Education, POB 756, Arling- 
ton, VA 22216, (703) 527-8700. 


May 10-i2 

BYTE Computer Show, Me- 
Cormick Place, Chicago, IL. 
Seminars, product displays, 
and conference sessions are 
some of the highlights of this 
show sponsored by BYTE 
and Popular Computing 
magazines, For complete 
details, contact the Interface 
Group, 300 First Ауе., Need- 
ham, MA 02194, (800) 325- 
3330; in Massachusetts, (617) 
449-6600. 


May 1! 

Writing Efficient Programs, 
Mathematics and Science 
Building, Room W-I17, Mont- 
clair State College, Upper 
Montclair, М). Dr. Jon Bentley 
from Bell Laboratories will 
speak on writing machine-in- 
dependent code. Не will pre- 
sent a general set of rules for 
using this tool and show how 
those rules can speed up à 
program. А subtheme will 
address the problem of con- 
verting programming tricks 
into engineering techniques. 
For information, contact 
Gideon Nettler, Department 


Time-saving. Space-saving. Money-saving. 


for tinished letters. 


Parallel: Centronics 36 pin/20 leads switched. 
For more information, write or call: Hadax Electronics, 79 Hazel Street, Glen 
Cove, NY 11542 (516) 675-7950 


of Mathematics and Com- 
puter Science, Montclair 
State College, Upper Mont- 
clair, М) 07043, (201) 893-4294. 


Мяу 13-17 

Computer Graphics '84, 
Convention Center, Апа- 
heirn, CA. Panel discussions 
on specific standards, tech- 
nical sessions exploring the 
application of standards in a 
working environment, and 
tutorials explaining stan- 
dards will be complemented 
by an exposition. For details, 
contact the National Com- 
puter Graphics Association, 
Department ZF, Suite ЫЛ, 
8401 Arlington Blvd., Fairfax, 
МА 22031, (703) 698-9600. 


May H-I7 

The Twenty-fifth Interna- 
tional Conference of the As- 
sociation for the Develop- 
ment of Computer-based In- 
structional Systems, Hyatt 
Regency Hotel, Columbus, 
OH. Guest speakers will 
focus on the problem nf ex- 
changing courseware be- 
tween computer systems. 
The use of computers, educa- 
tion for the disabled, and 
computer-based instruction 
in home economics and 
music are other topics of in- 
terest. Hardware, software, 
and courseware will be dem- 
onstrated, Program par- 
ticulars can be obtained from 
the Association for the Devel- 
opment of Computer-based 
Instructional Systems, 409 


PC-MATE SWITCH. :995! 


Our versatile push butlon PC Mate Switch series lets you connect IwO printers to 
one computer ..or eliminate forms Ioading/unioading by Keeping two dot matrix 
printers stocked ,.or pair one dol татх printer with a slower Daisy wheel pnnler 


Fach PC Mate comes with one input panel connector, 2 output connectors оп Б' 


ribbon cables. And for $99.50, they're the best bargains around. Specify model. 
Serial: RS-232/D-25, 20 leads switched 


= «- нАПАЖ The widest switch line in the industry. And growing, 
= ELECTRONICS 
Ml a MN ee =] 


Circie 188 on inquiry card. 


See What Youll Be Getting Into! 


To find the right place to stay at the right price, 
pick up your free copy of our full-color 300-page 
Travel Guide at any Best Western.’ It's loaded 
with maps, photos and details about 3,000 
delightful Best Westerns in 2,100 cities 
worldwide. 


B i EL = H i rae | й, | Г] 
Г х3 om m m = rana m чыш 
И аы ' m 


*or send $2 (mailing cost) to 
Travel Guide, P.O. Box 10203, 
Dept. PM, Phoenix, AZ 85064. 
Allow 8 weeks. 


Instant Reservations 
Make reservations at any 
Best Western, contact your 
travel agent or call toll-free 


1-800-528-1234. 


WORLDWIDE 
LODGING 


Andorra, Aruba, Australia, Austria, Harbados, Belgium, Canada, Denmark, Finland, France, Great Britain, Guadeloupe, Holland. Irekand, Laly, 
Liechtenstein, Luxembourg, Mexico, New Zealand, Puerta Rico, Sweden, Switzerland, United Sates, Virgin Islands. West Germany 
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Circia 81 on inquiry card. 


Some of the 


World's Largest 


computer companies 


~~: Call Us Ек 


for medical emg 
on their machines. 


Why don't you... 


The reason is simple. We do a рейег job 
and have more features ћап our competitors. 


Below are just а handful of our special features. 


® AMA Claim Form * Multiple Providers e Daily Joumal 
© Productivity Верой е Superbill е Referral Letters 
ә RVS/ICDA Codes е Patient Recall е Financial Histories 
е Hotline Service е Word Processing e Appt. Reminder 
ә Collection Report е Private A/R Aged 


е Manual & Training System Avalloble e 400,000 Patients | 


* 22,000 Patient Appointment System 


Call your dealer for a FREE demonstration 
or call CMA about our tow сові 
"Sea It in Your office" 
training units. 


MICRO COMPUTER DIVISION 
55722 Santa Fe Trail 
Yucca Valley, California 92284 
(619) 365-9718 


in СА (818) 701 695) 


800-645-3006 You may order 
the products advertised in this and 
following issues at our Toll Free Order 
desk. 

No shipping charges — Freight Free 
Catalogs on request. RA 

Toll Free Line compliments of 


Circle 121 on inquiry card. 


Event Queue = 


Miller Hall, Western Wash- 
ington University, Belling- 
ham, WA 98225. 


May 14-18 
Auditing in the Contempo- 
Computer Environment, 


| Honolulu, HI. Participants 


will learn a comprehensive 


| audit approach for com- 


puter-based systems. Topics 
include how to evaluate con- 
trols, how to prepare an audit 
report, and how to design a 
program of tests using ques- 
tionnaires, checklists, soft- 
ware tools, and flowcharts. 
Contact Beth Ann Musto, 
EDP Auditors Foundation, 
373 South Schmale Rd., 
Carol Stream, IL 60187, (312) 
682-1200, 


May 15 

Breakthroughs in Artificial 
Intelligence, Worcester Poly- 
technic Institute Campus, 
Worcester, MA. This ex- 
ecutive briefing explores the 
impact of artificial intelli- 
gence on corporate strategy. 
Sessions are limited. To re- 
serve a space, contact Kathy 
Shaw, Office of Continuing 
Educetion, Worcester Poly- 
technic Institute, Worcester, 
MA 01609, (517) 793-5517. 


Мау 15-16 

Factory Systems Summit 
Conference, Chicago, IL. 
Factory-automation experts 
will discuss total systems in- 
tegration and how to imple- 
ment them, new develop- 
ments in technology, and 
how to plan for the future. 
For details, contact Lisa 
Caruso, the Yankee Group, 
89 Broad St., Boston, МА 
02110, (617) 542-0100. 


May 15-17 

Criminal Justice Systems 
Conference, Virginia Com- 
monwealth University, Rich- 
mond, VA. Presentations and 
panel discussions on recent 
developments in criminal 
justice applications of com- 
puter technology are 
planned. Additional sessions 


will address the uses of 
microcomputers in law en- 
forcement. The fee is $20. In- 
formation is available from 
Ben Wood, Department of 
Criminal Justice Services, 805 
East Broad St., Richmond, 
VA 23219, (804) 786-4000. 


May 15-17 

Electro/84 and Mini/Micro 
Northeast/84, Boston, MA. 
Conference sessions will ad- 
dress a broad range of topics, 
including artificial intelli- 
gence, communicattons and 
networks, distributed sys- 
tems, microprocessor tech- 
nology, and robotics. For de- 
tails, contact Electronic Con- 
ventions Inc., 8110 Airport 
Blvd., Los Angeles, CA 
90045, (213) 772-2965. 


May 15-17 
Micro City ‘B4, Exhibition 
Complex, Bristol, England. 
More than 100 companies 
will exhibit computers, busi- 
ness systems, and communi- 
cations equipment. For com- 
plete details, contact Tomor- 
row’s World Exhibitions Ltd., 
9 Park Place, Clifton, Bristol 
BS8 ПР UK; tel: (0272) 
292156/7. 


May 15-18 

Computacion ‘84, U.S. Trade 
Center, Mexico City, Mexico. 
Computer equipment, pe- 
ripherals, services, and зой- 
ware for business wil] be ex- 
hibited. For complete details, 
contact the United States 
Trade Center, Centro de 
Comercio Estadounidense, 
Liverpool 31, 06600 Mexico 
City, Mexico; tel: (905) 
591-0155; Telex: 1773471 
USTCME. 


May 16-18 

Data Communications, Cin- 
cinnati, OH. Eighteen major 
topics, including concepts 
and definitions, types of 
data-communications equip- 
ment, modems, satellite com- 
munications, and protocols, 
will be addressed. Registra- 
tion is $695; multiple dis- 


Byte Book Club 


SOFTWARE ENGINEERING: A 
Practitioner’s Approach By R. 
$, Pressman 

507/8138 $34.95 
(Counts as 2 of your 3 T 


INTERACTIVE PROGRAM- 
MING ENVIRONMENTS ву D. 


R. Barstow 
038/856B $34.95 
(Counts as 2 of your 3 books) 


GUIDE TO THE IBM PER- 
SONAL COMPUTER By W. Si- 
konowiz 

574/847 $19.95 


PROGRAMMING LAN- 
GUAGES: Design and impie- 
mentation, 2/e By T. W. Pratt 
592879-08 $29.95 
(Counts as 2 of your 3 books) 


THE CP/M BIBLE: The Au- 
thoritative Guide to 
CP/M By M. Waite 

582917-7B $29.95 


(Counts as 2 of your 3 books) 


Why YOU should join the Byte Book Club now! 


AN INTRODUCTION TO VISI- 
CALC” MATRIXING FOR AP- 
PLE* AND IBM* ВУ H. Anbarlian 


014/054 $22.95 


APPLE PASCAL Ву P. Luehrmann 
491/712 $20.00 


BUILD YOUR OWN тас 


COPRERITIER агі ТВО USERS 
MANUAL. Ву 5. Ciarcia Б^). Сат 
5B2337-3B $29.90 
(Counts as 2 of your 3 books) 


MICROCOMPUTER . OPERAT- 
ING SYSTEMS Ey М Dahmke 
150/710 $16.95 


THE MCGRAW-HILL COM- 
PUTER HANDBOOK By H. 


Helms 
279/721 $79.50 


(Counts as 3 of your 3 books) 


SYSTEMS PROGRAMMING 
FOR SMALL COMPUTERS Ву 


D. H. Marcellus 
582937-18 $26.95 
(Counts as 2 of your 3 books) 


@ Best and newest books from ALL publishers! Books are se- 
lected from a wide range of publishers by expert editars and con- 
sultants to give you continuing access to the best and latest books la 


your field. 


@ Big savings! Build your library and save money too! Savings range 


up to 30% or more off publishers’ list prices—usually 20% to 25%. 


© Bonus books! You will immediately begin to participate in our Bo- 


nus Book Plan that allows you savings up to 70% off the publishers’ 
prices of many professional and general interest bocks| 


@ Convenience! 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 


POWERFUL TOOLS: 
POWERFUL SA 


Take any 3 
for $4 


only 


MICROCOMPUTER GRAPHICS 
AND PROGRAMMING TECH- 
NIQUES By H. Katzan, Jr. 


582576-7 $22.50 
BASIC: GETTING STARTED Ву 
W. ©. Davis 

582355-1 $6.95 


PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2/е Ву 
W, M. Newman Б R. F. Sprout 
463/387B $36.95 
(Counts as 2 of your 3 books) 


THE SMALL COMPUTER CON- 
NECTION By М. L Shapiro 
564/124 $15.95 


COMPUTER PROGRAMMING 
FOR GRAPHICAL DISPLAYS 


By D. Ryan 
582931-2B $26.95 
(Counts as 2 of your 3 books) 


CIARCIA'S CIRCUIT CELLAR, 
Volume 3 By 5. Ciarcia 
109/656 $15.95 


(Values up to $79.50) 


If you Join now for a trial — 
and agrae to purchase three 
more books—at handsome 
discounts— during your first 
year of membership. 
(Publishers' prices shown) 


books | 
00 | 
| each 


A PROGRAMMER'5 VIEW ОҒ 
INTEL 432 Sy E. Organick 
477/191B $29.95 
(Counts as 2 of your 3 books) 


DATABASE DESIGN 2/E Ву 


С. Wiederhold 
701/3258 $33.00 
(Counts as 2 of your 3 books) 


CONVERSION OF COMPUTER 
SOFTWARE Ву J. R. Wolberg 


582588-0 $19.95 
THE € PRIMER By L. Hancock E 
M. Krieger 

259/B1X $15.95 


INTRODUCING THE UNIX 
SYSTEM By Н. McGilton 5 К. 


Morgan 

450/013 $18.95 
BOWKER/BANTAM 1984 
COMPLETE SOURCEBOOK OF 
PERSONAL COMPUTING By R 
R. Bowker 

582915-0 $24.95 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothlng—it will be shipped auto- 
maticalty. № you want an alternate selectiorr—or no book at ali—you 
simply indicate it on the Reply Card and return it by the date speci- 
fied. You will have at least 10 days to decide, if, because of Iste deliv- 
ery of the Bulletin you recelve a Main Selection you do not want, you 
may return it for credit at the Club's expense. 


Аза Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis- 
continued by either you or the Club at any Ume after you have pur- 


chased the three additional books. 


His Fill out the card and mail today! If the card is missing, write to: 
BYTE BOOK CLUB; PO. Box 582, Hightstown, New Jersey 08520 
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counts are available. For com- 
plete details and registration 
forms, contact Data-Tech In- 
stitute, 386 Franklin Ave., 
POB 569, Nutley, NJ 07110, 
(201) 661-2300. 


May 16-18 

Teaching Math with Micro- 
computers, Marriott Hotel, 
Miami, FL. This program, 
sponsored by the National 
Council of Teachers of Math- 
ematics (NCTM), is designed 
to inform elernentary, inter- 
mediate, and secondary 
school mathematics teachers 
how to effectively use the 
microcomputer as a class- 
room tool. For further infor- 
mation, contact NCTM, 1906 
Association Dr, Reston, VA 
22091, (703) 620-9840. 


May 19 

The Seventh Annual Show 
& Те! Microcomputer Con- 
ference, University of Okla- 
homa Mathematics and 
Physical Science Complex, 
Norman. Computer hobby- 
ists are invited to speak brief- 
ly, demonstrate an example 
of their presentation, and 
answer questions. For details, 
send a self-addressed, 
stamped envelope to Show & 
Tell, Dr. Richard Andree, 
University of Oklahoma, 
Mathematics Department, 
601 Elm St., Norman, OK 
73019. 


May 20-23 
The Fourth Annual Con- 


ference of the Association of 
Human Resource Systems 
Professionals, Hyatt Regen- 
cy, Fort Worth, TX. Round- 
table discussions will address 
topics related to the theme 
"People, Data, and Sys- 
tems... Putting It All 
Together" Embracing cross- 
disciplinary concerns and 
emphasizing the practical re- 
quirements of successful 
human-resource informa- 
tion-system development, 
discussions will explore net- 
working, vendor evaluation, 
and time management. For 
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complete details, contact 
HRSP Inc., 3051 Adeline St., 
Berkeley CA 94703, (415) 
548-1364. 


May 20-23 

Personnel Data Systems' 
1984 Annual Users Confer- 
ence, Fairmont Hotel, Dallas, 
TX. On-line software demon- 
strations and sessions on Per- 
sonnel Data Systems’ prod- 
ucts highlight this corvoca- 
tion. Contact Personnel Data 
Systems Inc., 15 East Ridge 
Pike, Conshohocken, PA 
19428, (215) 828-4294, 


May 20-23 

The Thirteenth Mid-Year 
Meeting of the American So- 
ciety for Information Sci- 
ence, indiana University, 
Bloomington. The theme for 
this meeting is "The Micro 
Revolution: Implications for 
the Information Age.” Joseph 
Weizenbaum, author of Com- 
puter Power and Human Reason 
and a professor of computer 
science at Massachusetts т- 
stitute of Technology, will 
speak. For more information, 
contact Stephen Harter, 
School of Library and Infor- 
mation Science, Indiana Uni- 
versity, Bloomington, IN 
47405, (812) 335-5113. 


May 20-25 

The Fourth Jerusalem Con- 
ference on [Information Tech- 
nology—JCIT, Jerusalem, 
Israel. Papers, panel discus- 
sions, workshops, and ex- 
hibits will.emphasize soft- 
ware engineering and man- 
ufacturing related to the 
theme of this international 
event, the “Next Decade in 
Information Technology.” 
The fee is $225. Isratech "84, 
the national exhibition of 
high technology, runs con- 
currently with JCIT. For infor- 
mation on Isratech ‘84, com- 
tact the Government of Israel 
Trade Center, 350 Fifth Ave., 
New York, NY 10118, (212) 
560-0660. For details on JCIT, 
contact the Fourth Jerusalem 
Conference on Information 


Technology, POB 29313, 61292 
Те] Aviv, Israel; tel: (03) 
258-535, 


May 21-22 
Evaluating Decision Support 


Software: Personal Com- 
puter, Mainframe, and Dis- 
tributed Applications—A 
Managerial Perspective, 
New York Hilton, Rockefeller 
Center, New York City. This 
conference will explore the 
influence of new develop- 
ments in end-user comput- 
ing, software design, distrib- 
uted decision support, local- 
area networks, microcom- 
puter technology, fourth-gen- 
eration languages, and artifi- 
cial intelligence. Further in- 
formation is available from 
the DSS Conference, 215 First 
St., Cambridge, MA 02142, 
(617) 547-5061. 


May 2123 

AAMSI Congress 1984—The 
Third Spring Joint National 
Congress, Hilton Hotel, San 
Francisco, CA. Invited and 
contributed papers, special 
sessions, tutorials, reviews, 
panel discussions, and dern- 
onstrations will focus on the 
applications of computers 
and information technology 
and systems to all fields of 
medicine, Program sponsors 
include a dozen professional 
organizations that have 
joined the American Associa- 
tion for Medical Systems and 
Informatics (AAMSJ) in pro- 
ducing this three-day pro- 
gram, For particulars, contact 
AAMSI, Suite 402, 4405 East- 
West Highway, Bethesda, 
MD 20814, (301) 657-4142. 


May 21.23 
Data Processing for the Non- 


Data Processing Executive, 
Part 2, Miyako Hotel, San 
Francisco, CA. This is the 
second part of a program that 
addresses microprocessor 
and database technology, 
packaged software, and data 
communications, It's de- 
signed for people with a 
basic understanding of elec- 


tronic data processing. In- 
house presentations are 
available. Register with the 
American Management As- 
sociations, POB 319, Saranac 
Lake, NY 12983, (518) 891- 
0065. 


May 22-24 
Softwest '84, Denver Mer- 
chandise Mart, Denver, CO. 
This conference and exhibi- 
nars, lectures, and panel dis- 
cussions on software, equip- 
ment, and peripherals for 
Apple and [ВМ computers, 
For information, contact the 
Colorado Conference Group, 
Suite C, 3312 Cripple Creek, 
Boulder, CO 80303, (303) 
499-1034. 


Мау 22-25 

COMDEX Spring, Georgia 
World Congress Center, Át- 
lanta. For details, contact the 
Interface Group, 300 First 
Ave., Needham, МА 02194, 
(800) 325-3330; in Massachu- 
setts, (617) 449-6600. 


May 22-26 

Micro Expo '84, Palais des 
Congrés, Paris, France. Man- 
ufacturers and vendors af 
hardware, software, periph- 
erals, and accessories for the 
microcomputer market will 
attend this conference and 
exposition. For details, con- 
tact Sybex France, Centre 
Paris Daumesnil, 4 Place Felix 
Eboue, 75583 Paris Cedex 12, 
France, In the U.S., contact 
the International Show Coor- 
dinator, Sybex Inc, 2344 
Sixth St., Berkeley, CA 94710, 
(415) 848-8233. 


May 22-26 

Oficomp Korea 84—The In- 
ternational Korean Office 
and Information Manage- 
ment Exhibition and Confer- 
ence, Korea Exhibition 
Center, Seoul, South Korea. 
Exhibits will include demon- 
strations of computers, com- 
munications equipment, and 
business machines, Contact 
Clapp & Poliak International, 


ІВМ PC°COMPLETE LINE 


IBM PC 

64K, Two 320KB Disk Drives, Floppy Disk 
Controller Video Card and High Res 
Monitor $2599.00 


HARD DISK SYSTEM FOR IBM PC 
256K IBM РС? 360KB Disk Dnve, ЕОС, 
IOMB Hard Disk W/Controller, Cabiner Con- 
uoller & Software. Video Card and Monitor 
.953999.00 


Hard Disk Sub-System for ІВМ PC By 
ТАМА СОЯР............. $1275.00 


LOTUS 1-2-3 SOFTWARE .. .$399 


FLOPPY DISK DRIVES For IBM PC 
ADD-ON DRIVE FOR PC Jr.? ,, CALL 


TANDON 

ТМ-І00-2 0500 .. CALL 

SLIMLINE 320KB 

BY TAVA CORP. $199 

PRINTERS 

OKIDATA 

82A i қас 05... $429.00 

83A : 22.4... $669.00 

84AP parallel з |2. $999.00 

B4AS serial . . . $1099.00 

92A ier с $525.00 
ЗА . |. « 5899.00 

BROTHER 

HR-25 қ $799 

Daisywriter Dalsywhee 

Printer ‚ $1099.00 

= “Ny 
TER 

SPINWRI NEC = 

7710-1 $2095 3510 $1495 
77154 . 54295 3515... $1495 
77304 . $2095 3530 $1695 
7720-1 ‚ $2695 3550 ... 31995 
7725-1 $2695 PCBO23A.. $ 595 


COMPANY SHOWROOM 
WALNUT CREEK, CA 
[415) 945-8011 


12061 ARMITRONG. ИМЕ, CA 91716 


ANTERUTELEX: 101647 —ANEWERB BACK: COMFPOSHACK (RUN 


} 
| a ! 


WE TEST EVERY COMPUTER SYSTEM BEFORE WE SHIP ITI 


SPECIAL OF 
THE MONTH! 
© marc 


Desk Top IBM PCY Compatible Computer, 128K 
RAM, Two 320KB Disk Drives, Disk Con- 
troller. Video Adapter and Monitor, One Parallel 
Port, Two Serial Ports, System runs DOS 1.1, 2.0, 
and CF/MBS! CALL FOR PRICE 
Suggested List $2395.00 


Low Price High Quality ТАМА Personal Corn- 
puter Uses The Industry Standard Operating 
Systems: CP/MB69 MS DOS UCSD p-system* 
One year warranty on ай parts. Runs most of 
the Software Гог IBM PC, eg. totus |-2-39 
dBasel* Words Star? Multiplan? PFS® and 
Thousands more 


TAVA PRODUCTS 


Composite Hi Res Green Monitor $189.00 

TTL Hi Res Green Monitor $199.00 
Add 515 for Amber 

TAVA RGB Color Monitor $599.00 
No Glare 

Color Graphics Card CALL 

Monochrome Card . CALL 

Floppy Controller . $199.00 

Floppy & Video Controller CALL 

AST RESEARCH 

IO Plus-Parallel & Serial Port, Clock 

Calendar WiBat back-up. Superdrive 

Superspoo  . | 5199.00 


Combo Plus—256K, Parallel & Serial Port, Clock 
Calendar W/Sat back-up. Superdrive. 
Superspoad! |... ж $450.00 
Mega Рін5--512Қ. Parallel & Serial Port. Clock 
Calendar W/Bat. back-up . о, $999.00 


QUADRAM 
Quad Board - 256K, Parallel Port, Serial 
VO Clock Calendar with battery backup 


oS 227% S 3450.00 
512K Ram with Senai О 2. 2799.00 
CONOGRAPHIC 
Color Card $995.00 


HERCULES GRAPHICS CARD 
This card gives you 720x350 


graphics 3499.00 
BiG BLUE . . ‚ $479.00 
HAYES MICROCOMPUTER 
PRODUCTS 

Micromodem 300 baud . .$299.95 
Smanmodem 1200 baud ,, . 3529.95 


Circla &3 on inquiry card. 


Vocale ny А тра РСТ mademark o! ро 


PRODUCTS АМО PRICES МОТ AVAILABLE 
AT ALL STORES 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
ALL RETURNEU MERCHANDISE SUBJECT TO A 20% RESTOCKING FEE. 


ADO 10% FOR NET TERMS 
PRICES GOOD IM U.S. ONLY. 


PRICES REPLECTEO IN THIS 
SECTION ARE LOWER TH FR 


MONITORS 

AMDEK 

300А $199.00 Bos $349.00 

J00G . $169.00 = $699.00 

ЗЮА $199.00 Ш %399.00 

М к "5$ + % і һр 51 199.00 
appic. 

APPLE ile 


Computer System Controller, Two Disk Drives. 
Monitor . . sa. $1699 


Ба a3 B d d 


BROTHER, TAVA, NEC, TANDON, 
SHUGART, TOSHIBA, AND OTHER 
МЕСЯ. PRODUCTS AVAILABLEII 


HIGH TECHNOLOGY › LOW PRICES 
. 


CALL FOR STORE 
LOCATION 


COMPANY SHOWROOM 
TUSTIN, CA 
[714) 730-7227 

Mulipian m$ а терет] ltademark of ^Acrosall Cop 


PFS и а egued trademark of Sitwa Pubpt co 
PINABÓ 1 a registered vademark o! Сора Aeyearch ine 


Е "UA PC чод нери Dademark of IBM Cop 
"URASE Dag а термені trademark of ADHTORM TATE, irc Ағы) 
ЕЗ LOTLA 23 ты нақты of Lott De,.elopment d 
Woda Ча ітіетҙе aie reguienmd nadernoark of soeróSpro Метр Се MEDOS à a Nerd trademark of Ано Carz 
В т–—л—л нь |b 0202 b^ am--——— Алал eee 


UCSOp м а gied racema of Sofrach Macrotystemi 


ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 
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POB 70007, Washington, DC 
20088, (301) 657-3090. 


May 23 

Breakthroughs in Artificial 
igence, Loew's Summit, 

New York City. For details, 

see May 15. 


May 23-24 
Automach-Australia ‘84, 
Royal Hall of Industries, 
Showground, Sydney. This 
trade show serves to update 
Australian manufacturing in- 
dustries on automated, in- 
tegrated factory systems in- 
corporating numerically con- 
trolled machinery, CAD/ 
CAM, and robotics. For de- 
tails, contact Mr. Greco, 
Howard Rotavator Pty., POB 
82, Parramatta 2150, New 
South Wales, Australia; tel: 
630-1231; Telex: AA21328. In 
the U.S., contact SME World 
Headquarters, One SME Dr., 
POB 930, Dearborn, MI 
48121, (313) 271-1500, 


May 23-24 

Distribution/Computer Expo 
'84, Hyatt Regency, Chicago, 
IL. This is said to be the larg- 
est exhibit of computer sys- 
lems and services for the 
transportation, distribution, 
logistics, and warehousing 
industries. Entrance fee per 
person is $35. Registration 
brochures are available from 
CS Report Inc., POB 453, Ex- 
ton, РА 19341, (215) 363-7156. 


May 23-24 
The 1984 Trends and Appli- 


cations Conference, National 
Bureau of Standards, Gai- 
thersburg, МО, Presentations 
will address current systems 
and applications as well as 
research into advanced con- 
cepts relating to the theme, 
"Making Database Work." In- 
formation can be obtained 
from Trends and Applica- 
tions 84, РОВ 639, Silver 
Spring, MD 20901, (301) 
921-3491. 


May 23-25 

Data Communications, Fort 
Lauderdale, FL. For details, 
see May 16-18. 


May 23-25 

The Eighth Conference on 
Computer Applications in 
Radiology, Stouffer's River- 
front Towers, 54. Louis, MO. 
Patient informatíon systems, 
personal computers and 
computers for the private of- 
fice, teleradiology, computer- 
assisted instruction, and ar- 
tificial intelligence are a few 
of the topics to be covered. 
Exhibits are included. The fee 
is $350. For details, contact 
American College of Radiol- 
ogy, 20 North Wacker Dr, 
Chicago, IL 60606, (800) 
227-5463; in Illinois, (312) 
236-4963. 


May 23-25 

The Third Annual European 
Semiconductor Industry 
Conference, Hotel Kempin- 


ski, Berlin, West Germany. 
International industry lead- 
ers will discuss issues facing 
the semiconductor industry. 
Contact Barbara Chupp, 
Dataquest Inc., 1290 Ridder 
Park Dr., San Jose, CA 95131, 
(408) 971-9000. 


May 24 

The Selection, Care, and 
Feeding of Consultants, 
College of Management, ' 
Georgia Institute of Technol- 
ору, Atlanta. This course 
teaches business people with 
limited time and resources 
how to define problems and 
how to locate the trained con- 
sultant for the job. Office 
automation and productivity 
are a few of the problem 
areas to be considered. The 
course fee is $175. Contact 
Elaine Hadden Nicholas, De- 
partment of Continuing Edu- 
cation, Georgia Institute of 
Technology, Atlanta, GA 
30332-0385, (404) 894-2547, 


Kit Includes: 
е Attractive Sturdy Case 


ee 5 Expansion 51013 
* 128 К 


a Teac 558 (0500-48 TPI) 
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Disc Drives 


| Commode 64 
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| Easy to install P.C. Kit 
All you do is assemble 


• НО. Power Supply with Built in Fan | 
* Detachable Low Profile Keyboard 

е Mother Board fully wave soldered, stuffed & tested 
ee With Disc Drive Controller Сага 


* Complete instructions & documentation | 


SSDD 48TPI 
163 KB 
40 Track 

with Patch 
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IBM Products 


pe € 1-714-953-7411 


Double Sided Drive By LASER 


| Costs much less than 2 Drives 0500-48ТР! |I 
Disc Drive Controli Card |! 
in stock also! 


2 Drives 
4B8TPI Drive 


LASER MICRO SYSTEMS. 
USA 1-714-953-7411 TAIWAN 
1701 E. Edin Lo ulta (Suite J-4) Е: О. Вох 26 а 
м. Santa Ana, Таре, Talwan 
TLX: 181281 LASER SNA TU 12318 COINTCOL 


е Color Graphics Card with | 
Printer Port 
• Disc Drive Controller Card 


р» "NOTE: Static & Dynamic Ram іп Stock 
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m. ә 2.У; Hi. Drives 
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Se 5 Teac 


ш FD55B 
= 4BTPI 


Just Plug In! 


LASER 
FULL 
HIGH 


^ 143 КВ SSOD-48TPI 
35 Track 


THE 
DOUBLE 


in one case. 


Сігсів 228 оп Inquiry card. 


"9596 of 
all PC information 
management needs 
can be handled 


by DATAEASE.” 


Ira Krakow, Independent Consultant; 
Business Computer Systems Reviewer 


DATAEASE — The totally integrated 
information management system that 
delivers ease-of-use without 
compromising power. Join the 
corporate clients that are turning to 
DATAEASE to get their information filed, 
sorted, analyzed and reported. 


. AT&T • Prudential Life 
«Chemical Bank • Stanford 

« Exxon Üniversity 

* General Electric • Touche Ross 
• ІВМ «United 


. Proctor ё Gamble — Technologies 


If you can read, 
you can build a powerful application with 


DAIAFASE' 


For a free demonstration diskette, call: 


800-245-5125 


a 


Software Solutions, Inc, Milford, CT 06460 + Telex 703972 


See us at COMDEX Booth 4710 


Gircle 357 on inquiry card. 
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Circla 311 on Inquiry card. 


MICRO CONTROLLED 
DIGITAL DATA RECORDER 
FEATURES: [у 


Microprocessor controlled 
data buffering * Buffers 
data in RAM * Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switchable) 
* Tape runs oniy during 
block record/playback * 
RS232 input/ioutput 110/ 
220 v ac or 12 v dc * 1.2 
MB per tape side * Uses chrome oxide audio cassettes * Has 
hold-off during playback via CTS line * No data hold-off during 
record. 


APPLICATIONS: 


PROCESS CONTROL • POINT OF SALE « TELEPHONE 
SWITCH LOGGING (SMDR) * INSTRUMENTATION * DIAG- 
NOSTIC SUPPORT « PROGRAM LOADING * DATA LOGGING, 


BUFFERED VERSION MODEL PD1-BF..... ,.-.. $595.00 
МОМ BUFFERED VERSION - MODEL РО-1 $335.00 


FEIR 


236 Lackland Drive 
Middlesex, N.J. 08846 


TO ORDER, DIAL: 
(201) 356-9200 


BEFORE YOU BUY 
CABLE ASSEMBLIES, 


Heavy “. — cold plated pine 


М 
CHECK UNDER THE HOOD! 


DATA SPEC™ cable assemblies are the very best. Each cable 
is fully shielded to exceed FCC EMI/RFI emission requirements. 
Furthermore, the unique P.D.T. technique is employed beneath 
the hood shield for maximum integrity under the most adverse 
conditions. DATA SPEC™ was the first to use the P.D.T. pro- 
cess, and cable assemblies constructed with P.D.T. carry a 
lifetime warranty. DATA SPEC™ has interface cables for all 
your requirements: Modems, Monitors, Disk Drives, and much 
more. Insist оп DATA SPEC™ cables in the bright orange 
package. Available at better computer dealers everywhere. For 
more information, call or write: 


OCR ИЯ LEON 


18215 Parihenia Street, Northridge, СА 91325 (818) 701-5853 


Circle 122 for Dealer inquiries. 
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Event Queue 


May 26-27 

The Third Annual Toronto 
PET User's Group (TPUG) 
Conference, Constellation 
Hotel, Toronto, Ontario, 
Canada. This program con- 
sists of formal speeches, 
product exhibits, and а 
trader's corner for used com- 
puter equipment. For infor- 
mation, contact Chris Ben- 
nett, ТРОС Business Office, 
1912A Avenue Rd., Toronto, 
Ontario M5M 4A], Canada, 
(416) 782-9252. 


May 29-31 

Gulf Coast Computer and 
Office Show, New Orleans, 
LA. Speakers, technical ses- 
sions, and product displays 
will highlight this exhibition. 
For full details, contact Gulf 
Coast Computer and Office 
Show, 119 Avant Garde Cir- 
cle, Kenner, LA 70062, (504) 
467-9949. 


May 29-June 1 

The Technical Manager in a 
Dynamic Environment, San 
Francisca, CA. The fee for 
this short course is $875. Ad- 
vanced registration is re- 
quired. For information, con- 
tact Continuing Education in 
Engineering, University of 
California Extension, 2223 
Fulton St., Berkeley, СА 
94720, (415) 642-4151. 


May 3i-]une 2 

Persanal Computer and STD 
Computer Interfacing for 
Scientific Instrument Auto- 
mation, Blacksburg, VA. This 
workshop provides hands-on 
experience in wiring and test- 
ing interfaces. The fee is $395. 
For more information, con- 
tact Dr. Linda Leffel, C.E.C., 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VÀ 24061, (703) 961- 
4848. 


June 1984 


lune 
Continuing Engineering 
Education Courses from 


George Washington Univer- 
sity, Washington, DC. 
Courses include “Improved 
CAD/CAM Utilization,” 
"Systems Analysis Tech- 
niques for Information Man- 
agers,” and "Algorithm De- 
sign for Managers and Entry- 
level Programmers.” Tuition 
ranges from $625 to $795. For 
complete course outlines, 
contact George Harrison, 
Continuing Engineering Edu- 
cation, George Washington 
University, Washington, DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-6106. 


June-August 

Engineering Summer Con- 
ferences, Chrysler Center, 
North Campus, University of 
include aerospace, chemical, 
computer, information, con- 
trol, electrical, nuclear, marine, 
metallurgical, mechanical/ 
automotive, and industrial 
be offered in written com- 
munications and optical 
technology. A continuing edu- 
cation unit is awarded for 
every ten hours of attendance 
and students are awarded cer- 
tificates indicating the number 
of units earned. Lecture notes 
are provided. Fees range from 
$450 to $1000, depending 
upon course length. Room 
and board are additional. For 
more information, contact 
Engineering Summer Con- 
ferences, 200 Chrysler Cen- 
ter—North Campus, Univer- 
sity af Michigan, Ann Arbor, 
MI 48109, (313) 764-8490. 


]une 1-3 

The First Annual Computer 
Country Fair & Exposition, 
New Hampshire Voc-lech 
College, Stratham. Demon- 
strations and displays of 
computer hardware and 
software for home, personal, 
and business uses will be fea- 
tured. Adult admission is 
$2.50. For more information, 
contact Julianne Cooper, 


Professional 
Software 
for the 
Software 
Professional 


DMA products operate on 
the full range of 
Z80, 8086, 8088 processors, 
including the IBM-PC 


WE SPEAK YOUR LANGUAGE WE SPEAK YOUR 


Here's what you can do! 


Application Creation 


FORMULA |+ 
The Application Creator 

The first and only Application Creator—a do-it-your- 
sell concept for office automation. FORMULA 1) lets you 
define your files, torms, menus, and reports—FORMULA 
| then creates your program. FORMULA (I Includes a 
Database manager with an English Query language and 


8 Form/Report Creator with word processing features. 


Communications 
ASCOM™ 


ASCOM™ is the most versatile asynchronous com- 
munication package for microcomputers on the market. (t 
features interactive, menu-driven, and batch operations; 
supporis auto-answer and aulo-dial modems; includes 
most popular protocols; provides network simulation: 
and many other options.Xerox Corporation, NCR, Mon- 
roe Systems for Business, and the big 8 accounting firms 
use ASCOM™ 


SYNC|coM a bisynchronous communication 
package that will be configurable for a variety of systems 


and includes a flexible interface to the operating system. 
2780/3780/3270 protocols available on microcomputers 
with appropriate hardware. 


TERMCOM™—A configurable terminal emulator 
allowing any personal computer to emulate most conversa- 
tional and selected block mode terminals with asynchron- 
ous communications. Avallable December 1983. 


Utilities 
ЕМ80/86тм 


This software emulator lets you use eight bit soltware 
on sixteen bit microcomputers without hardware modifi- 
cations. 

The 8086 O.S. Converter™ 

CP to MS—Permits execution of Digital Research's 

EE programs under Microsoft's MSDOS (or 


MS to CP— Permits execution of MSDOS programs 
under CP/M-B6. 
UT-86™ 

This package of user-friendly utilities for the ІВМ Per- 
sonal Computer and similar systems includes copying, 
directory sorting, patching, and a general purpose file 
print utility 


Coming Soon 


DMA."C"™™—A "C" language compiler which will gen- 
erate either Z80 or 8086 assembly language code. Due 
to a unique optimization routine which is based upon a 
functional "P-code" model, the efficiency of ОМА.“С" 
will far exceed that of existing compilers. 


DYNAMIC MICROPROCESSOR ASSOCIATES, INC. 


Circia 141 on inquiry card. 


545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only ® (212) 687-7115 
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Cooper/GK, 41 Front St., 
Exeter, NH 03833, (603) 
778-0344. 


june 2-3 

The Ninth NJ-NY-CT Micro- 
computer Show & Flea Mar- 
ket, Meadowlands Hilton 
Hotel, Secaucus, М]. More 
than 250 vendors will display 
computer equipment, parts, 
supplies, software, and ас- 
cessories. Admission is $6, 
Contact Ken Gordon Produc- 
tions, POB 13, Franklin Park, 
М] 08823, (201) 297-2526. 


June 4-5 

Electronic Motion Control 
Association Seminar, Chi- 
cago, IL. This educational 
program combines tutorial 
sessions with technical paper 
presentations. Devices and 
systems will be displayed. 
For details, contact the Elec- 
tronic Motion Control 
Association, Suite 1200, 230 
North Michigan Ave., 
Chicago, IL 60601, (312) 
372-9800. 


June 4-6 

Advanced Project Manage- 
ment, Berkeley, CA. The fee 
for this short course is $645. 
Advanced registration is re- 
quired. Contact Continuing 
Education in Engineering, 
University of California Ex- 
tension, 2223 Fulton St., 
Berkeley CA 94720, (415) 
542-4151. 


June 47 

Electronics in Oil and Gas/ 
U.S., Convention Center, 
Dallas, TX, This exhibition will 
focus on electronics tech- 
nology as it applies to pro- 
cessing, production, super- 
vision, data control, com- 
munications, navigation, 
maintenance, testing, in- 
strumentation, exploration, 
and safety. The conference 
program, held concurrently 
with the World Oil and Gas 
Show and Conference, will 
cover telemetry, sensing, 
computers, simulation, and 
automation. Complete par- 
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ticulars are available from 
Martin C. Dwyer Interna- 
tional, 1350 East Touhy Ave., 
Des Plaines, TL 60018, (312) 
299-9311. 


june 47 

Robots 8, Cobo Hall, Detrait, 
MI. More than 80 industry 
experts will expound upon 
the latest aspects of robot im- 
plementation, applications, 
and research. Nearly 250 
builders and suppliers of in- 
dustrial robots, related ser- 
vices, and components will 
exhibit their wares. For more 
information, contact RI/SME, 
РОВ 930, Оеагрогп, M! 
48121, (313) 271-0023. 


June 4-8 

The Thirteenth Annual 
Meeting of the MUMPS 
Users Group, Adam's Mark 
Hotel, Philadelphia, РА. In- 
troductory and advanced 
tutorials оп MUMPS pro- 
gramming and applications, 
workshops, round-table dis- 
cussions, site visits, and for- 
mal presentations will be 
offered. In addition, hard- 
wate, software, and systems 
will be demonstrated. Con- 
tact the MUMPS Users 
Group, Suite 308, 4321 Hart- 
wick Rd,, College Park, MD 
20740, (301) 779-6555. 


june 6-8 

Introduction ta the Design of 
Fault-Tolerant Microcom- 
puter Systems, San Fran- 
cisco, СА. This course serves 
as an introduction to such 
major topics in fault-tolerant 
computing as microprocessor 
testing, redundancy tech- 
niques, error correction and 
detection, and fault classifica- 
tion, detection, diagnosis, 
and recovery. The fee is $650. 
For information, contact 
William C. Dries, Engineer- 
ing and Applied Science, 
University of Wisconsin— 
Extension, 432 North Lake 
St., Madison, WI 53706, (800) 
362-3020; in Wisconsin, (608) 
262-2061. 


June 6-8 

АСМ SIGCOMM ‘84 Sym- 
posium on Communications 
Architectures and Protocols, 
Montreal, Quebec, Canada. 
Address inquiries to Rebecca 
Hutchings, Honeywell/FSD, 
7900 Westpark Dr., McLean, 
VA 22102, (703) 827-3982. 


lung 5-9 

The 1984 Rochester FORTH 
Applications Conference, 
University of Rochester, NY. 
Àn international conference 
now in its fourth year, this 
convocation is appropriate 
for both experienced users 
and newcomers to the 
FORTH language. Invited 
speakers will discuss real- 
time systems and FORTH ap- 
plications and techniques, 
Contact Diane Ranocchia, In- 
stitute for Applied FORTH 
Research Іпс., 70 Elmwood 
Aye., Rochester, NY 14611, 
(716) 235-0168. 


fune 11-13 

Data Processing far the Non- 
Data Processing Executive, 
Part 2, New York City. For 
details, see May 21-23. 


june 11-15 

Auditing in the Contem- 
porary Computer Environ- 
ment, New York City. For 
details, see May 14-18, 


june 11-15 

Fiber and Integrated Optics, 
Teaneck, М]. This short 
course explores such fiber- 
optic components as single- 
and multimode fiber cabling, 
photo detectors, receiver and 
repeater technology, and 
optical-fiber sensors. The fee 
is $875. For details, contact 
Continuing Engineering 
Education, George Washing- 
ton University, Washington, 
DC 20052, (800) 424-9773; in 
the District of Columbia, 
(202) 676-6106. 


June 11-15 

Managing the Audit Com- 
puter-based Bank Systems, 
Chicago, IL. A course provid- 


ing а comprehensive audit 
approach for evaluating and 
testing controls in com- 
puter-based bank systems. 
Information is available from 
Darlene Floading, Bank Ad- 
ministration Institute, 60 
Gould Center, Rolling Mead- 
ows, IL 60008, (312) 228-6200. 


June 1)-30 

Faculty Development Insti- 
tute: Retraining in Computer 
Science, Wheaton College, 
Norton, MA. The Faculty De- 
velopment Institute, made 
up af introductory and inter- 
mediate courses, is designed 
to increase educators' capac- 
ity ta teach computer science 
at the college level. The tui- 
боп is approximately $1000, 
with additional expenses for 
room and board. For further 
information, contact Мег- 
comp Ine, 439 Washington 
St., Braintree, MA 02184, 
(617) 848-6494, 


june 12-4 

Advanced Manufacturing 
Systems Exposition & Con- 
ference—AMS 84 McCor- 
mick Place, Chicago, IL. The 
theme for this event is "The 
Computer: Mind of the Fac- 
tory of the Future" Demon- 
strations of information and 
automated production sys- 
lems directed at the needs of 
manufacturing companies, 
more than 50 conference ses- 
sions, workshops, and short 
courses will be featured. 
Some topics of interest in- 
clude planning for closed- 
loop systems, software selec- 
tion and systems integration, 
systems implementation, 
artificial intelligence, and 
robotics. AMS runs concur- 
rently with Info/Software 
(see below), For details on 
AMS 84, contact Clapp & 
Poliak, 708 Third Ave., New 
York, NY 10017, (212) 370-1100 
or 661-8410. 


fure 12-14 

Info/Software, McCormick 
Place, Chicago, IL. An expo- 
sition and conference de- 


WE MADE Ir POWERFUL. 
BUT WE KEPT IT SIMPLE. 


When youre cooking up a unique software product, 15 not enough to think of all the right 
ingredients. You also have to mix them very carefully Especially when youre serving the wide variety of 
people who use the IBM personal computer today. 

Until now, if you wanted to use your [ВМ PCto turn data into meaningful information, you 
had to make an unappetizing choice between two kinds of data base management systems: Multifile 
systems so powerful they're difficult to use. Or single file systems so simple they cant be used to do much. 

Until Power-base?" 

Powerhase is the only multifile data base manager powerful enough to get the job done, yet 
simple enough to be mastered in one sitting. Even if you've never used a computer. 

There are nolanguagestolearn, no commands to memorize.To tell Power-base what you want, 
simply keep choosing from the menu which never goes away yet never gets in the way. Even makinga 
selection is simple. You use the same three keys every time. Io make a change, you simply make 
another choice. 

And the unique DataZOOM™ gives you the power to 
move rapidly from file to file, right to the piece of information you need. 

Its hard to make a simpler choice than Powerbase. 
Especially with a price so easy to digest: $395. 

Get a taste of Power-base for yourself. For a demonstration copy send us $10. 1% refundable 
when you purchase Power-base at your local participating Computerland or other authorized dealer 

Power-base Systems, Inc. 12 West 37th Street, New York, NY 10018. (212) 947-3590. 
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QUALITY PARTS AT DISCOUNT PRICES!) 


SUB-MINIATURE | KEY ASSEMBLY [SOLID STATE 
D TYPE CONNECTOR ЭВ, 5 КЕУ RELAYS =з 
РТТ" ai: 09 EACH = € 


CONTAINS 5 SINGLE POLE 
NORMALLY ОРЕМ SWwITCHTS 
MEASURES За LONG 


a AF роп 
RATED 
Сенін О ВЕ 


SO. TEA TYPE Slik М! HAT LIKE 
CONNECTORS L'SEO ТОЙ 
P Hd IUS WPS 


В |5 5 PLUG 275 LUR ч-на у Hr ied 3 
98 15 SOCKET V4 00 БКЕҮ г, СОМА ВИ 
DA 15 ноор $1.50 $1.25 pst Tre e ipo J niii 
D& 25 PLUG £2.75 EACH [$350 EACH шул тагы 


CONTAINS 6 SINGLE: POLE 
MOR MALLY DPLN SWITCHES 
MEASURES 474 LONG 


ПВ 25 5ОСКЕТ — $3.50 
ов 25н000 61.24 
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г % i \ &OREWDERIWEP ADIUS 
n— еі [05 eer pee № 
$1.85 ЕАСН 
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—4B PAGE CATALOG 


MI NIATURE TOGGLE SWITCH ES 
ALL ARE RATED 5 AMPS @ 125 VAC 


EDGE 
CONNECTORS 


$.Р.О.Т, 5 P.D.T, S.P. D.T. DIE Timm 
(on-on) {on-ofl-an) 22/44 2: азға 
а А nh 155 CONHET SPRING 


BUSHING 


$1.00 EACH 
10 FOR 19500 
100 РОЯ £ag 00 


D.P.D.T. 
(оп-оп) 
SOLDER LUG 
TERMINALS 


$2.00 EACH (0 FOR 0/8 GU 


5 STATION 
ғара дан 


T5& EACH _ 

10 FOR Z7 00 ! 

S.P.D T. 

(on-olf-on) 

MON-THREADED 
5 


SWITCHER ON ue 
INTERLOCKIWG ASSEMBLY 
24” BETWEEN 
MOUNTING CENTERS. 
5280 EACH 


19 FOR $13 00 
100 FOR 1180 00 


TOLL FREE DRDIRE 41 TET Y— mn 
(IN CALIFORNIA: 1-800-258-5665) 
AK, М OF INFORMATION =» (213) 360-2000 


ши! РЕКА ооа 
ОК "ncn ұлы n 
ті PEG 


5 STATION 
NON-INTERLOCKING 
SAME AS ABOVE EXCEPT 
EACH SWITOH OPERATES 
INDEPENDEMTLY 
$2.50 EACH 


№ FOALICN COMIDERE 
—— Sul FICHENT 
i mas 3% 


ДЕ 
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ORDER 
PAPERCAPER Il 


PFS 
> AND SAVE! 


Aia AEAT NITEC INI 


1 


» Save an average 75 per check with PaperCaper 11. 
» Retain your personal check numbering sequence. 
№ Carries 7 personal size checks or 2 letterheads. 


| в Minimum width printer 9%", 
Bed © > Durable synthetic paper will last and last. 
P Check or VISA/Master Card (please give 
card number and expiration date.) 


Services Squared 
Вох 2665 * Leas Cruces, NN 68004 
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voted exclusively to demon- 
strations of applications and 
systems software. Main- 
frame, minicomputer, and 
microcomputer software will 
be featured. Info/Software 
runs concurrently with AMS 
84 (see above). Further infor- 
mation is available from 
Clapp & Poliak, 708 Third 
Ave., New York, NY 10017, 
(212) 370-1100 and (212) 
661-8410. 


June Р-Н 

Update '84 Hyatt O'Hare 
Hotel, Chicago, IL. This 
forum is targeted at the infor- 
mation-management and 
micrographics industry. 
Trends in office automation 
technologies and their rele- 
vance to imaging and image- 
transmission capabilities will 
be considered along with the 
opportunities and competi- 
tive pressures that these 
technologies represent. For 
details, write to IMC Update 
‘84, РОВ 34404, Bethesda, 
MD 20817. 


June 13-15 

Clinical Laboratory Com- 
puters Symposium 1984, 
Towsley Center, University of 
Michigan Medical School, 
Ann Arbor. Contact the Of- 
fice of Continuing Medical 
Education, Towsley Center 
Box 057, University of Michi- 
gan Medical School, Апп 
Arbor, MI 48109, (313) 763- 
1400. 


Інге 13-15 

The Sixth Annual National 
Educational Computing Con- 
ference—NECC ‘84, Univer- 
sity of Dayton, OH. Papers, 
workshops, and exhibits are 
designed to promote a higher 
quality of classroom instruc- 
tion in educational comput- 
ing. Complete details on 
МЕСС “84 are available from 
Lawrence Á. Jehn, Computer 
Science Department, Uni- 
versity of Dayton, Dayton, 
OH 45469, (513) 229-3831. 


June 13-15 
PC-World Exposition, Mc- 


Cormick Place West, Chi- 
cago, IL. Further information 
can be obtained from Mitch 
Hall Associates, РОВ 860, 
Westwood, МА 02090, (617) 
329-8090. 


june 14-17 

BYTE Computer Show, Con- 
vention Center, Los Angeles, 
CA. For details, see May 
10-12. 


June M-17 

International Computer 
Show, Cologne, West Ger- 
many. Serninars, workshops, 
and hardware and software 
exhibits will highlight this in- 
ternational event. The focus 
is on informing users on 
buying-decision criteria, how 
to scrutinize software, and 
how to solve user's needs 
such as customer service, ad- 
vice, and spare parts. Contact 
Messe- und Ausstellungs- 
Ges.m.b.H Koln, Mes- 
seplatz, Postfach 210760, 
D-5000 Cologne 21, West Ger- 
many; tel: (0221) 821-1; Telex: 
8873 426 a mua d. 


fune Б 

Writing for the Computer In- 
dustry, Plymouth State Со]- 
lege, Plymouth, NH. Topics 
to be addressed include how 
to write computer-related text 
for an international audience, 
electronic documentation, 
training and linguistic style, 
and how to integrate text and 
graphics. Contact Dr. Sally 
Boland, 5 Reed House, Ply- 
mouth State College, Ply- 
mouth, NH 03264, (603) 536- 
1550. 


[une 1520 

The Seventeenth Annual As- 
sociation for Small Com- 
puters Users in Education 
Conference, Western Ken- 
tucky University, Bowling 
Green. This tonference will 
focus on academic comput- 
ing, robotics, computer appli- 
cations in libraries, and the 
effective use and control of 
institutional word process- 
ing. Demonstrations and a 


The Rixon PC212A... | 
The Perfect Modem ТЕТЕ 
For Your ІВМ °РС EL X 
...Only 5499 PET 


The Rixon* PC212A offers you the only 300/1200 BPS full duplex card! ^ Ж. 
modem with auto dial and auto answer that plugs directly into any of | 
the IBM PC? * card slots. Because the Rixon PC212A was designed = 
specifically for the IBM PC, it is loaded with user benefits. 


The PC212A eliminates the need for an asynchronous communications 
adapter card and external modem cable, this 
alone saves you approximately §190. The 
PC212A provides an extra 25 pin EIA RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 
Without question, the PC212A is the 
most user friendly, most reliable, and 
best performing modem for your 
[ВМ PC. An internal microproces- 
sor allows total control, operation, 
and optioning of the 

PC212A from the keyboard. 7 | _4 | LN 
A user friendly HELP list of ге x | 11 0 ен, 
all interactive commands is | ча. a > и 

stored jin modem memory for 
instant screen display. Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered. 
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In the event of power disrup- E | 2 à " 
tion a battery back-up pro- р” у Lone э Behe > 9. ; 
tects all memory in the PC212A. In | " vtl Қа A p = “ot 


addition, the PC212A is compatible aati! 
with all of the communication pro- 
grams written for the Hayes 
Smartmodem ТМ **such as 
CROSSTALK.™+Also available 
for use with the PC212A is the = 
Rixon PC COM 1,™ # a communications n pro- 
gram (Diskette) and instruction manual to enhance 

the capabilities of the PC212A and the IBM PC. PC COM 

1 operates with or replaces the need for the IBM 

Asynchronous Communications Support Program. The pro- 

gram is very user friendly and provides single key stroke control of 

auto log on to multiple database services (such as The Source5M& у, as well 
as log to printer, log to file transfer and flow control (automatic inband 
or manual control). PC COM I is only $49.00 if purchased at the same 


е [BM ц а registered trademark of Lhe 
International Business Machine Corp. 
** Hayes Smartmodem is a product of 
the Hayes Stuck ™ series, a 
ered trademark of Hayes 
Microcomputer Praducts Inc. 
| + CROSSTALK is a wademark of 


time as the PC212A. The PC212A comes with a 2 year warranty. For Cae pem 

more information contact your nearest computer store or Rixon Rixon Inc. 

direct at 800-368-2773 and ask & The Source із a servicemark of 
Source Tecomputing Corp. 


Wilson . 472. SANOANO WESTON 
— С , 30434 © RIXON INC. 1983 


See us Spring Comdex 
=. Booth 2740 


Schlumberger 


FRETA ............ $499. 
PC212A WITH 2120 Industrial Pky., Silver Spring, Md. 20904 
ASYNCH PORT ...... $539. 301-622-2121 TWX 710-825-0071 TL X 89-8347 


The Rixon PC212A Card Modem 


Another Modem Good Enough To Be Called RIXON 
Circle 336 on Inquiry card. 


site tour are on the docket. 
Contact Dr. Dudley Bryant, 
Western Kentucky Universi- 
ty, Bowling Green, KY 42101, 
(502) 745-0111. 


june 122] 

International Banking Con- 
ference on Computer Net- 
works, Hilton, Tel Aviv, 
Israel. This educational pro- 
gram for bankers, corporate 
executives, government rep- 
resentatives, and electronics 
manufacturers will center 
around the theme, "Bank 
Transfers Via Computer Net- 
works.” Security and fraud 
concerns will also be dis- 
cussed. The program will be 
complemented by speakers 
and an exhibition of com- 
puter products that support 
networking. For details, con- 
tact Nancy Italia, UMB/PSI 
Conference Coordinator, 
Suite 350, 2700 Cumberland 
Parkway, Atlanta, СА 30339, 
(404) 432-2892; Telex: 80-4294. 


June 28-21 

People, Computers, and 
FORTH Programming, 
Humboldt State University, 
Arcata, CA. This is a hands- 
on, introductory course for 
individuals wanting to gain 
an understanding of the in- 
ternal workings of FORTH 
and enough knowledge to 
write applications programs. 

Prior experience using a com- 
puter language is advised. 

The fee is 5125 or $175 with 
three quarter hours academic 
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credit, Register with Claire 
Duffey, Office of Continuing 
Education, Humboldt State 
University, Arcata, CA 95521, 
or call (707) 826-3731. 


June 18-22 

The Fourth Annual Notre 
Dame Short Course Series: 
Computers in Biology, Uni- 
versity of Nevada-Keno. 
Three concurrent short 
courses on Computers in 
Biology will be offered: 
"Computers in Bioeduca- 
tion,” “Microcomputers in 
Classroom and Laboratory,” 
and “Computerized Data 
Analysis in Biological Re- 
search.” A computer back- 
ground is not required. Most 
days will include lectures and 
hands-on sessions. Tuition is 
$450. Contact Professor 
Theodore J. Crovello, Bio- 
computing Short Course 
Coordinator, Department of 
Biology, University of Notre 
Dame, Notre Dame, IN 
46556, (219) 239-7496, 


]une 18-22 

Office Information System 
Software, Massachusetts In- 
stitute of Technology, Cam- 
bridge, MA. This course pro- 
vides a systematic treatment 
of the concepts behind the 
design of multifunction office 
workstations, including tech- 
nologies, human factors, soft- 
ware, and applications gen- 
erators. Further information 
is available from the Director 
of the Summer Session, 


ORION Universal Development Laboratory 


Inatniimenta 


T EMI ATO 


T lo 128K bytes of ROM EMULATION (BK 
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The powerlul BUS STATE ANALYZER features 


Room Е19-356, MIT, Cam- 
bridge, MA 02139. 


June 18-fuly 27 

Experimental Music Studio, 
Massachusetts Institute of 
Technology, Cambridge. Two 
complementary sessions, 
"Techniques of Digital Audio 
Processing" and "Workshop 
in Computer Music Com- 
pasition,” make up this pro- 
gram. The former which 
runs from June 18-29, pro- 
vides a technical background 
as well as experience 
in digital sound-synthesis 
methods. The latter, which 
begins July 2, gives com- 
pasers the opportunity to ex- 
periment with the computer 
as a musical instrument, 
Both workshops involve lec- 
tures, tutoring, and hands- 
on experience. No special 
technical knowledge is re- 


quired. Application informa- 


tion is available from the 
Director of the Summer Ses- 
sion, Room E19-356, Mass- 
achusetts Institute of Tech- 
nology, Cambridge, MA 
02139. 


june 19-21 

Computerized Office Equip- 
ment Expo/Office Informa- 
tion Systems Conference— 
COEE/OIS, O'Hare Exposi- 
tion Center, Rosemont, IL. 
For information, contact 
COEE/OIS Program Coor- 
dinator, Cahners Exposition 
Group, Cahners Plaza, 1350 
East Touhy Ave., POB 5060, 


Des Plaines, IL 60018, (312) 
299-9311. 


June 19-22 

Percom 'B4—The Second In- 
ternational Exhibition and 
Conference on Business and 
Personal Computers, Jade 
Ballroom, Hotel Furama In- 
tercontinental, Hong Kong. 
Exhibits at this show cover à 
wide spectrum of mini- and 
microcomputers, hardware, 
software, peripherals, ac- 
cessories, components, and 
publications. The emphasis 
is on products for the com- 
mercial, manufacturing, and 
education industries. Contact 
Adsale Exhibition Services, 
20/F., Tung Sun Commercial 
Centre, 194-200 Lockhart Rd., 
Wanchai, Hong Kong; Telex: 
63109 ADSAP НХ, 


[une 20 

How to Document a Com- 
puter System, Sheraton 
Commander Hotel, Cam- 
bridge, MA. This seminar 
presents a series of pro- 
cedures that covers the sys- 
tem-development process, 
including project initiation, 
study, design, programming, 
implementation, and main- 
tenance. The fee is $155. Con- 
tact Technical Communica- 
tions Associates, Suite 210, 
1250 Oakmead Parkway, 
Sunnyvale, CA 94086, (800) 
227-3800, ext. 977; in Califor- 
nia, (408) 737-2665. 
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| John Fairchild 
likes our style 


ОН Worldwide Courier Express, now makes 
time-critical deliveries overnight throughout the U.S. 


To cover the volatile, ever- Fairchild, "DHL is the next best more places around the world 
changing world of fashion, "It's not thing to taking it there yourself" than any other express courler. 
enough to be fast," says John From samples to sketches, from Servicing 97% of the "Fortune 
Fairchild, Chairman, Fairchild Publi- photos to contracts, DHL delivers — 500." 

Cations. "You must be accurate all kinds of time-critical documents DHL's state-of-the-art delivery 
and reliable." and packages overnight across the system encompasses 727s, Learjets, 
That is what has made his country, helicopters and fleets of trucks to 

Womens Wear Daily and W the 30,000 locations. speed things on their way. 
leading barometers of the Ameri- More on-time deliveries to As John Fairchild says, “I ike 


their style." 

For information, call your local 
à office of DHL Worldwide Courier 
->A Express. 


can fashion industry. 

That same speed and reliability 
have made John Fairchild a steady 
client of DHL. 


NEXT BEST THING TO TAKING IT THERE YOURSELF 


DHL, 


© 1983 DHL Airways Inc 
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June 20-22 
The First International Con- 
ference on Computers and 
Applications, Fragrant Hill 
Hotel, Peking, People’s Re- 
public of China. More than 
100 technical papers on par- 
allel processing, database 
‚ local-area networks, 
and distributed processing 
will be delivered at this joint 
technical program sponsored 
by the Chinese Institute of 
Electronics (CIE) and the 
IEEE Computer Society. Con- 
ference details can be ob- 
tained from the IEEE Com- 
puter Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-8142. 


june 21-23 

The Great Southern Com- 
puter Show, Veterans Memo- 
rial Coliseum, Jacksonville, 
FL. Hardware, software, pe- 
ripherals, accessories, and 
word- and data-processing 
exhibits will be featured. 


Workshops and seminars 
complement the displays. For 
registration information, con- 
tact Great Southern Com- 
puter Shows, POB 655, Jack- 
sonville, FL 32201, (904) 
356-1044. 


June 22 

How to Document a Com- 
puter System, Empire Hotel, 
New York City. For details, 
see June 20. 


June 25 

How to Document a Com- 
puter System, University 
Inn, Pittsburgh, PA. For de- 
tails, see June 20, 


June 26-28 

PCExpo, Coliseum, New 
York City. This show is dedi- 
cated to the IBM Personal 
Computer market, Exhibits 
by manufacturers, software 
producers, and vendors will 
be complemented by a daily 
seminar program. Contact 


COMPETITIVE EDGE 


P.O. Box 556 


Plymouth, MI 48170 


Orders B00-336-1410 
Info. 313-451-0665 


COMPETTTTVE EDGE INTEGRATED SYSTEMS 


LDP INC THUNDER 186 ТМ SINGLE ROARD 80185, 256K, COMPUTER. n.e.. 51194 
І 


THUNDER 156 


1 
N4 SLOT CABINET WITH 2-5" DRIVES 1 


15 SLOT CABINET AVAILABLE FOR 5300 ADDITIONAL TO ABOVE 
LOP INC LIGHTNING ТМ CPU, 128K STATIC, 2-8" DRS 15 SLT 
LOP INC. LIGHTNING 11M (8086) 128K DRAM, 2-F" DRSISSLT .... 
40 MEGABYTE HARD DISK ADD $2795. 16.5 MB TAPE BACKUP 


MANY OPTIONS INCLUDING MULTI USERS, В PORT SERIAL BRD. .... ‚.-.-, 116 


COMPUPRO* CPU ZTM gAM 17™, prsk (TM, 1/0 4TM 2.37, CP/M* 155107 2895 | 


COMPUPRO? 85/38, RAM 17, DISK 1, 1/04, 2-8", CP/M* 1$SLOT orainne: 2995 
COMPUPRO® 85/82, RAM 21, DISK t, 551, 1/0 4, 2-8" СР/М B-16T M |. |... gens 
COMPUPRO* 85/86, RAM 22, DISK 1, 551, 1/0 3, 2-2 MP/M® B-16TM ww... 41 
| COMPUPRO* 85/88, 2-RAM 22, DISK 1, 581, 1/03, 2-8" МРАМ® 8-16ТМ ,.,.....350 
COMPUPRO* CPUG&SKTM RAM z1 T M pisk ТМ ло 41M 2.8" среме Gk ТМ 3393 
COMPUPRO* )|0MHZ 68K, RAM 32^ M DISK (TM ло 4TM 551 2.8" СРУМ® _,. 0493 
А МЕСАВҮТЕ HARD DISK SUBSYSTEM ADD 32995. 16,5 MB TAPE, , , , 18H 


LDP THUNDER 18651195 
LDP 128К DRAM ,.,.396 
LDR?2DISK CONT 220 
LDP GRAPHICS ....,396 
MSDOS T Mior LOMAS225 

CPUZ™ 215 


RAM 16TM дат... 
CP/M* 13 the he ewe 119 
CCP/MF 8-157 M , CALL 


LIGHTNING ! 8M HZ 5429 
LDP 256K DRAM., , 636 
&PORTSERIAL ., 2516 
LIGHTNING 286., ‚1116 
CCP/M 35 LATEST 280 
CPU 80851 M ast... 494 
CPU 2857 M ЛАТ... 1196 
INTERFACER TM 459 
DISK | T 327 
RAM 2! woe OST 
MDRIVEH АЕТ ....995 
CP/M* p.15 TM 

SPUZ SLAVE 


IOMHZLI .... 


50287 ОРТ. La et “ 
MP/M* В5ТМ |... 
CPUGMETM , ,,,,. 
IOMHZ ADRS ..... ... 


SYSSUPPORT'M 297 


205LT MB. .,... -H 
MP/MTM 8.161М ||, 
12 SLOT MB 


PCExpo, 333 Sylvan Ave, 
Englewood Cliffs, М) 07632, 
(201) 569-8542. 


[ипе 26-29 

Logo ‘84 Conference, Massa- 
chusetts Institute of Technol- 
ogy, Cambridge. Four main 
themes, Logo Learning, 
Learning Environments, 
Technical Forecasts, and Im- 
ages of Future Work, consti- 
tute the main program. Prod- 
uct exhibits will correspond 
with the discussions. Contact 
the Special Events Office, 
Room 7111, Massachusetts 
Institute of Technology, Cam- 
bridge, MA 02139. 


June 26-29 

Using FORTH Effectively, 
Humboldt State University, 
Arcata, СА. This is a hands- 
on advanced course on the 
generation and internal 
operations of a FORTH sys- 
tem. A mastery of an in- 
troductary FORTH course or 


minimum of six months us- 
ing FORTH, knowledge of 
assembly language, and 
operating-system principles 
are prerequisites. The fee is 
$150 or $200 with three quar- 
ter hours academic credit. 
Registration information is 
available from Claire Duffey, 
Office of Continuing Educa- 
tion, Humboldt State Univer- 
sity, Arcata, CA 95521, (707) 
826-3731. 


June 2729 

Introduction to the Design of 
Fault-Tolerant Microcom- 
puter Systems, Boston, MA. 
For details, see June 6-8, 


July 1984 


July 2-6 

Contemporary Computer 
Auditing: Integrity Controls, 
New York City. This program 
is designed to provide an 


TELETEK” HD/CTCTM HARD DISK AND CARTRIDGE ТАРЕВОАВР........:. 
TELETEK SYSTEMASTER® ZBÜA 54K, DISK CONTROLLER SINOLEBRD .. . .. 
TELETEK SBC-1L1TM DUAL SLAVE 64K AND 2 SERIAL PORTS /USER |... ,.,.. 1046 


Мапу terminals, printers, and software packages avalláGie. Ail prides and sgucificallana subject lo 
changs withoul notice. Avallability көмес lo stock ой hand Cormpupro la a Godboul Company, 
Compupro is a regulared irademark of Gedboul Electronics. ОР/М, МР/М, соғам are еһе 
{fademarks cr registered tradamarka of Digha fiaasarch. Thunder 180, Lightning *, and Шома 
296 arg Wademarke of LDP inc. МРЊ 8,16, СРУМ 8-18, ССРМ 6-16, CPU Z. intectace: 4, interlace 1, 
GPU 8035, CPU Gah, CPU 268, Syrom Suppor 7, Oek 1, Dhil ТА, RAM 21, RAM 22, RAM 17, RAM 16 
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Now at your bookstore Ah RANDOM HOUSE 


Publishers of The Aandam Housa Dictionary 
of the English Language, Unabridged Еспол 
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THE AT&T INTERNATIONAL BUSINESS NETWORK: 
“IT COSTS LESS TO SEND 
YOUR FACTS BY FAX. 


SAN FRANCISCO 


signed contracts almost any- 
where in the world. 

Thisunique ability makes fax 
one of the most exciting electron- 
ic mail technologies available 

All you need is a telephone 
and a facsimile machine. 

And in as little as 25 seconds, 
an exact duplicate arrives at its 
destination. 

With fax, faster is cheaper. 

And different machines have 
dm ig capabilities, different 


EM speeds. 
| With the AT&T Network, you 

can transmit up to 400 words on 
a 1 minute call. 

Most telex machines transmit 
at astandard 66 words per minute. 

Any fax machine can match 
that rate. And most beat it easily. 

In fact, you can save as much 


alin as $800 per page with AT&T's 
An exact copy of the original. lowest rates compared | 
That's fax. And fax is the with sending the same 
only system that can transmit раде via telex. With 


blueprints, legal documents, and some fax machines, you 


| 


ы" 


\ И ! 
| “-. ч | € | | . 


don't even have to be there. 
They can be programmed 

to transmit during Discount and 

Economy periods. Telex has no 


today daily reduced rate periods. 


Since fax is a copy of the 
original, you don't need a typist. 
No special operators. 

And since theres no retyping, 
no redoing of any kind, fax ts free 
of transcription errors. 

So if your international 
customer or business associate 
needs a document, a blue- 

rint, or a signed T 3 
urry, you can Tax it on the spot. 

Transmitting facts with fax. 

Another costeffective service 
for your business from the AT&T 
International Business Network. 


International service to and fram continental US. 
FOR A FREE BROCHURE, CALL TOLL FREE: 


1800 874-8000 


iiim 


2) 


Event Queue a—————————————————Óá———]P а 


overview of the complete 
computer-auditing environ- 
ment, its controls, and the in- 
terrelationships. Full details 
are available from Beth Ann 
Musto, EDP Auditors Foun- 
dation, 373 Schmale Rd., 
Carol Stream, IL 60187, (312) 
682-1200. 


July 8 

The Third Annual National 
Conference of the Associa- 
tion for Women in Compul- 
ing, Holiday Inn Center 
Strip Las Vegas, NV. The 
conference theme, "Choice 
or Chance in Computing 
Careers," will be the starting 
point for sessions about 
women entrepreneurs, tech- 
nologies in the forefront of 
the eighties, and career de- 
velopment, Registration and 
additional information can be 
obtained from Patricia Tim- 
panaro, AWCC '84 Registra- 
tion, 40 Main St. #206, 
Stoneham, MÀ 02180. 


July 9-12 

The 1984 National Computer 
Conference—NCC, Conven- 
tion Center, Las Vegas, NV. 
Cme of the most prestigious 
computer shows, the NCC 
will pravide professional- 
development seminars, more 
than 650 exhibits, and near- 
ly 200 technical sessions in 
ten program tracks. Contact 
the American Federation of 
Information Processing Soci- 
eties Inc., 1899 Preston White 
Dr,, Reston, VA 22091, (703) 
620-8926. 


July 8-53 

Fiber and Integrated Optics, 
San Diego, CA. For details, 
see June 11-15, 


July 10-12 

Computer-Security Technol- 
ору, University of California, 
Berkeley. This short course 
looks into protective technol- 
ogies in three general catego- 
ries; procedural, hardware, 
and software. А module eval- 
ualing a computer-security 
program will be included. 


464 ВҮТЕ May 19 


Registration costs $595, 
which includes all materials. 
For details, call or write Con- 
tinuing Education in Engi- 
neering, University of Cali- 
fornia Extension, 2223 Fulton 
St., Berkeley, СА 94720, (415) 
642-4151. 


july 23-25 

Summer Computer Simula- 
tion Conference—SCSC “84, 
Copley Plaza Hotel, Boston, 
МА, Technical sessions made 
up of plenaries, papers, 
pane! discussions, and a vari- 
éty of tutorials will be fea- 
tured. Highlights include dis- 
plays of simulation com- 
puters, simulators, auxiliary 
devices, and software. Spe- 
cial sessions will also be held 
on artificial intelligence, Con- 
tact Charles Pratt, Simulation 
Councils Inc., POB 2228, La 
Jolla, CA 92038, (619) 459- 
3888. 


july 23-27 

ACM SIGGRAPH ‘84, Min- 
neapolis, MN. This is the 
eleventh annual ACM confer- 
ence On computer graphics 
and interactive techniques. 
Refereed technical paper 
presentations, panel discus- 
sions, a design show, film 
and video presentations, and 
nearly 30 courses are some of 
the features of this event. 
Course offerings will be 
divided into four categories: 
САТУСАМ/САЕ, animation/- 
image synthesis, graphics, 
and general topics. What is 
said to be the first totally 
computer-generated Omni- 
max film will be shown. For 
details, contact SIGGRAPH 
“84 Conference Office, 111 
East Wacker Dr., Chicago, IL 
50601, (312) 644-6610. 


July 23-27 

Advanced Technology: Its 
Impact on International 
Business, Economics, Fi- 
nance, and Trade, Miramar 
Sheraton Hotel, Santa Mon- 
ica, СА. Speakers at this 
symposium will explore the 
need for cooperation and 


competition with Pacific Rim 
countries in the building of 
supercomputers. Program 
details and registration infor- 
mation are available from 
Charles Partington, West 
Coast University, 440 Shatto 
Place, Los Angeles, CA 
90020, (213) 487-4433. 


шу 2429 

International Heath/Zenith 
Users’ Group Conference, 
Pheasant Run Resort, St. 
Charles, IL. For details, call 
or write the Heath Users’ 
Group, Hilltop Rd., St. 
Joseph, MI 49085, (616) 
982-3463. 


July 30-August 3 

Robot Manipulators, Com- 
puter Vision, and Auto- 
mated Assembly, Massachu- 
setts Institute of Technology, 
Cambridge. This short course 
will emphasize ways of de- 
veloping strategies for solv- 
ing problems in robotic sens- 
ing, spatial reasoning, and 
manipulation. Also covered 
is the use of existing indus- 
trial robots and binary vision 
systems. Contact the Director 
of the Summer Session, 
Room E19-356, MIT, Cam- 
bridge, MA 02139.m 


Ín order to gain optimal coverage af your organization s com 
puter conferences, seminars, workshops, courses, etc., notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Ошеце, 
BYTE Publications, РОВ 372, Hancock, NH 03449, Each month 


we publish the current contents of the queue Tor the month of 
the cover date and the twe following calendar months. Thus а 
given event may appear as many as three times ігі thas section 
If it is sent ta us far enough in advance. 
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Database Alds Cancer Treatment 


The National Cancer Insti- 
tute's PDQ database provides 
physicians with up-to-date 
information on the prognosis 
and accepted treatment op- 
tions for specific cancers. 
РОО, designed for use with 
office or persortal computers, 
offers several files of informa- 
tion, such as treatment 
statements for each type and 
stage of cancer and data on 
active cancer-treatment 
research protocols that are 
open to patient accrual. À list 
of physicians who are 
members of organizations 
that have a special interest in 
cancer-patient care is another 
feature of PDQ. 

Currently, physicians have 
access to PDQ through more 
than 2000 National Library of 


Medicine MEDLARS centers, 
During the course of this 
year the Institute plans to 
make an expanded version of 
PDQ more widely available 
through the cooperation of 
commercial vendors. Those 
vendors willing to participate 
will receive monthly updates 
from the Institute in 
machine-readable form, The 
Institute will promote PDQ 
among physicians and en- 
courage vendors to conduct 
their own promotianal ef- 
forts. If you're willing to help 
bring this vital service to 
community-based physi- 
cians, write to NCI PDQ, 
Room 11449, Building 31, Na- 
tional Institutes of Health, 
Bethesda, MD 20205, for 
more information. B 
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The V6 diesel 


4 million miles of testing 


Oldsmobile Cutlass Ciera 


makes it great! 


Inthelaband с“ | | 
оп the road — the. Y ү \ 2 
most thoroughly 
tested engine ever 
offered by Olds- 
mobile. V6 engines 
were run non-stop... 24 
hours a day...six days 
a week... for nearly 
two months. In all, over 
1,000 hours of dynamo- 
meter testing of the V6 diesel. Addi- 
tionally, six fleets of over 150 diesel 
V6 vehicles were tested over a 
3-year period... on the road... coast 
to coast. In all, over 4.1 million 
miles of testing. 
Impressive performance and 

\ Xa diesel efficiency through pre- 
кы cision engineering. The in- 
\\ herent advantages of a diesel 
à) were teamed with the 
9 \ balance and smoothness 

"о) of the V-type engine 

| configuration. The 
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—О to 30 in 5.2 
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seconds and 0 to 50 in 11,7 seconds 
—in a V6 diesel Cutlass Cicra, 
according to test track data. 

The fucl economy? Equally im- 
pressive at —43 estimated highway 
and 28 EPA estimated mpg? 

Conclusion: with a high technol- 
ogy diesel Oldsmobile, you get both 
spirited performance and money- 
saving economy. 


Additional savings with Olds 
Diesel Traveling Package. Now you 
can save $300 compared to the Manu- 
acturer's Suggested Retail Price of 
the same options purchased sepa- 
rately, on V6 Diese! Traveling Package 
equipped Olds Cutlass Ciera models 
with: AM/FM Stereo Radio, Wire 
Wheel Discs, Power Door Locks and 
Cruise Control or Rear Window De- 
logger. See your dealer for details, 


3-year/50,000-Mile Protection. 
Another plus in the diesel Olds- 
mobile. As part of the Olds new 
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\ } car limited warranty 
the diese] engine 
ДЕУ is covered Гог 
4 3 years or 
50,000 miles, 
whichever 
comes first, Sub- 
ject to a deduct- 
ible after the first 
12 months-12,000 miles. 
Test-drive a V6 diesel Cutlass 
Сега Гог 1984 at your Oldsmobile 
dealer. The way you'll feel behind 
the wheel will be the final and 
most convincing test of Д 
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“Use the estimated mpeg for comparison. 
Your milcage may differ depending un 
specd, distance, weather. Actual high- 

way mileage lower. Estimates lower in 
California. Some Oldsmobiles are equipped 
with engines produced by other GM divi- 


. sions, subsidiaries or affiliated companies 


worldwide. бес your dealer for details. 
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Book Reviews 


Using Computers 
In Clinical 
Practice 


Marc D. Schwartz, 
M.D., ed. 

The Haworth Press, 
New York, 1984, 

510 pages, hardcover, 
$34.95 


Reviewed Бу 
Evie Wilson 


Are you a mental health 
professional unwilling to ac- 
cept the thought of using 
computers to do the sen- 
sitive, sometimes intuitive, 
work af psychotherapy? At 
the same time, if your sense 
of futuristic mental health 
practices intrigues you, then 
you would be interested in 
reading Using Computers in 
Clinical Practice. Without 
resorting to a hard-sel! ap- 
proach, the 66 contributors 
will lead you objectively 
through various steps of pet- 
ting acquainted with the pos- 
sibilities computers offer. In 
what is a surprisingly read- 
able format, even humorous 
at times, this book presents 
selected, relatively brief ar- 
ticles by experienced mental 
health professionals who use 
computers in varying degrees 
in their practices. 

The articles in this book are 
grouped under 14 topics and, 
fortunately, they do not al- 
ways agree with each other. 
The reader is thus exposed to 
various pro and con points of 
view. Nevertheless, the main 
goal of the editor, Dr. Marc D. 
Schwartz, is not to cause 
readers to choose an all-or- 
nothing stance, but to pre- 
sent in an unbiased manner 
the experiences, successes, 
and difficulties encountered 
by the pioneers currently in- 
troducing computers to the 
field of psychology. Because 
these people are menta) health 
professionals first and com- 
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puter specialists second, they 
tend to discuss the issues 
pertinent to clinical psychol- 
ogy using the language of the 
profession even though their 
prime focus, in this book, is 
on technology and comput- 
erization. This helps the more 
therapeutically oriented reader 
like myself become more in- 
volved, even absorbed, in the 
discussions. 

Some of the articles listed 
in the table of contents that 
immediately piqued my in- 
terest were reviews on “A 
Probabilistic System for Iden- 
tifying Suicide АНетріогѕ,“ 
a "Computerized Analysis of 
Verbal Behavior in Schizo- 
phrenia and on a "Direct 
Assessment of Depression by 
Microcomputer" the latter 
being one of several articles 
contributed by the editor of 
this volume. 

This is actually a handbook 
that provides an overview of 
the multiple uses of com- 
puter hardware and software 


as they currently apply to 
mental health. For example, 
it includes discussions of the 
time-saving advantages of 
word processing and how to 
preprogram the routine 
phrases or diagnostic defini- 
tions necessary for repetitive 
report writing. It covers ex- 
tensive considerations of the 
value, drawbacks, and un- 
knowns related to com- 
puterized assessment, diag- 
nosis, and testing procedures 
that have heretofore been 
tedious pencil-and-paper 
methods. 


Seeing the World 

Not all is portrayed as rosy, 
however. The authors raise 
substantive legal, ethical, and 
humanistic questions. For in- 
stance, how will a depressed, 
depersonalized client react to 
being assessed by a machine 
rather than a caring human 
being? Will computer-using 
professionals begin to treat 
their microcomputers and 


software as authorities or 
become reluctant to intro- 
duce innovation into stable 
programs that have taken 
years to perfect? What hap- 
pens to worker satisfaction 
when human interaction is 
exchanged for a full day of 
computer interaction? 

On a more optimistic note, 
how about computerized 
fantasy games in child 
therapy? Or educational sys- 
tems for cognitive rehabili- 
tation in neuropsychology? 
Self-help via bulk mail? Or 
just plain old improvements 
in billing procedures and 
cash flow for the psycho- 
therapist as a small-business 
owner? 


Keeping in Mind 

Considerations are many 
in this relatively unexplored 
area; that is why this book is 
essential. It invites you to be 
aware of various options and 
warnings that you may not 
even have begun to imagine. 
In addition to words of cau- 
tion, the contributors also in- 
clude helpful suggestions. It 
seems that the editor wants 
to make certain that once you 
invest in a computer, you will 
be able to take full advantage 
of it and not relegate it, un- 
used, to a dusty corner due 
to unanticipated frustrations. 
This is reason enough to read 
this book, since your invest- 
ment can range from $2000 to 
$20,000. 

What are some of those 
suggestions? Consider, for 
example, Parts 1 and П en- 
titled “An Overview” and 
“Dealing With People,’ re- 
spectively. Once you have 
decided to go ahead and 
merge technology with the 
humanities, apparently the 
first roadblock is likely to 
come from other office per- 
sonnel and colleagues who 
may feel professionally 
threatened. The authors offer 
insight into this fairly com- 
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mon reaction and suggest 
ways of introducing your 
new ideas in stages that are 
easier to accept. 

In addition, precatitions 
are raised in Parts I and П 
regarding facets of profes- 
sional computerization that 
have apparently thwarted 
more than a few enthusiastic, 
though uninformed, poten- 
tial computer users. First, 
although computers have the 
capacity to capitalize tremen- 
dously on the power of infor- 
mation, they can be subject 
to inconvenient program- 
ming limitations. Second, 
you may need to learn how 
to program your own soft- 
ware, because ready-made 
software is not always avail- 
able or appropriate to specific 
needs. Finally, you are made 
aware that contracting a pro- 
grammer to develop an oper- 
ational program is very dif- 
ferent financially from re- 
ceiving a functional program. 
The former means simply 
that the program runs. The 
latter means the programmer 
stays on the job long enough 
to work out unforeseen bugs 
in the system. À misunder- 
standing of this contractual 
wording can result in a $40- 
per-hour charge for program 
modification costs until all 
the data is printing the way 
you want it. 

For those readers who are 
employed by larger opera- 
tions than private practice, 
such as hospitals, com- 
munity-planning agencies, or 
mental health centers, this 
book contains valuable ad- 
vice from those with previ- 
ous experience. The authors 
emphasize that clinicians 
must be quite familiar with 
the computer systems in 
their agencies in order to 
adequately input their pro- 
gramming needs. Otherwise, 
programmers and adminis- 
trators could set up programs 
that are not relevant to clini- 
cians' information needs or 
are not sensitive to the 
human elements in thera- 
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peutic work. Then the result 
is potentially more, mean- 
ingless paperwork for the 
clinician, or you are stuck 
with a system that is woefully 
underused by the agency. 
The writers of the "Adminis- 
trative and Clinical Informa- 
tion Management” chapters 
are both helping other pro- 
fessionals in the field to avoid 
the pitfalls they have experi- 
enced and expressing satis- 
faction with their accom- 
plishments. 

Selected articles in “Choos- 
ing a Computer” continue in 
the effort to offer guidance. 
Although the language in 
this article includes more 
technical terms than in any 


empathic, reflective-listening 
statements from the com- 
puter, Did you know а 
Lithium Information Center 
exists? Or that computers are 
beginning to read minds by 
decoding brain-wave pat- 
terns that are produced by 
merely thinking of a word? 
You say, shades of 1984? 
Perhaps—but what about 
disabled people whose 
perfectly good minds are 
trapped in bodies that cannot 
move well enough to speak 
or write? А final chapter 
under "Other Issues" dis- 
cusses tax tips for computer 
owners—another reason to in- 
vest in this book before com- 
puterizing your profession. 


Contracting a programmer 
to develop an operational 
program can result іп а 
misunderstanding that is 
largely financial. 


other portion of the book, it 
should not deter you. Yet this 
is the next to last of the 14 
sections, so if you have read 
thus far and are ready to 
choose your computer, you 
need to know, in spite of 
technical terms, such con- 
siderations as how an Apple 
П compares with a Vector 
2600. 


Broadening Horizons 

I recommend reading this 
book candy-box style. Pick 
out intriguing articles for the 
pure enjoyment of learning 
more about some fascinating 
applications of computers in 
mental health. Did you know, 
for instance, that computers 
can be programmed to re- 
spond as Rogerians, or Ges- 
talt or Rational Emotive thera- 
pists? To date, these artificial- 
intelligence therapists are not 
the real thing, though. A set 
of repetitive Yes statements 
by a human tester elicits a 
series of hilarious, though 


Few Criticisms 

As I read, I carefully 
watched for drawbacks in Us- 
ing Computers in Clinical Prac- 
tice, though, I must admit, ] 
really couldn't find many. It 
seems to contain something 
for everyone ranging from 
the uninitiated to those with 
serious purchasing inten- 
tions. If anything could have 
been expanded, however, I 
would have liked to have read 
more about client reactions, 
e.g., case studies, articles by 
clients, and quotes. I found 
one of the most engaging ar- 
ticles to be “A Computer 
Assisted Therapy Game for 
Adolescents: Initial Develop- 
ment and Comments" be- 
cause it did briefly cover 
clients’ behaviors and atti- 
tudes. Other articles that 
brought in clients' reactions 
to some extent were those on 
self-help sex therapy and a 
review of "Talking to a Com- 
puter About Emotional Prob- 
lems." I had hoped the chap- 


ter "Eliza and Her Offspring" 
might satisfy my desire to 
hear from clients, but as 1 
read on I discovered Eliza is 
herself (itself?) an artificial- 
intelligence psychology pro- 
gram. 

In sum, this book is out- 
standing and timely. lt is à 
thorough overview that is 
дет easy and enjoyable to 

. It is well bound and 
€ printed on nonglossy 
pages. It contains references 
at the end of many chapters 
as well as an extensive, cate- 
gorized bibliography. Because 
of the overall writing style, 
the novice as well as an ex- 
perienced user can learn a 
wealth of information almost 
effortlessly. 

According to one article, it 
seems that during the 1970s 
panels designed to discuss 
computer use by the Ameri- 
can Psychological Associa- 
tion were not very well at- 
tended. In 1980, however, 
these panels drew huge 
crowds of new computer 
owners who, having pur- 
chased the hardware, needed 
someone to show them what 
to do with it. Conclusion: 
computers are a growing 
facet of the mental health 
practice. If you are a clinician, 
it is time to find out what you 
may not already know, and 
Using Computers in Clinical 
Practice is an excellent first 
step. Ш 


Evie Wilson (POB 258, Gilsum, 
NH 03448) is а psychothempist, 
a clinician at a mental health 
service, and a professor of psy- 
chology at Hawthome College in 
Antrim, New Hampshire. 
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We offer the following complete systems w full 
support on our technical line" 


Below ore several of the terminals available ot ORYX. 


Adds - Gume - Televideo - Liberty - Таах - Wyse kI 
For technical assistance coll (715) 848-1374 re — Бе — 
То order, use our toll free lina, Telavidec Hyperion 


We Welcome: 
ь COD (Add $2.00 per shipment, Cosh or certified check required.) 
» Visa, MasterCharge (Add 3%) & American Express (Add 4%.) 
» Checks. (Allow 1-2 weeks for clearing.) 


Please: 
b Wisconsin residents add 5% for sales tox. 


b Add $3.50 for shipping per software and light 
items. For multiple and other hems, call. 


b Foreign — odd 19% hondlin nas & shipping for 
prepayment. Да”! money о 

& Prices are subject to change iun notice. 

» All items subject to cvailability 


ORYX SYSTEMS, INC. 


CRAFTSMEN OF THE NEW TECHNOLOGY 


425 First Street » PO. Box 1961 
Wausau, Wisconsin 54401 


Working Hours: Central Time 
Моп. - Ён. 8:30-5:00 / Sot. 10:00- 2:00 


If at first you don? succeed 
in finding products that you need, 
Use our phone line... it's toli free 
For great prices / auallabilitu! 


*For technical assistance, ordar 
status and in Wisconsin: 
715-848-1374 


Int'l nun, 2 81 
ORYX 5 


The Power Of: 
SuperCalc, 2nd ed. 


Robert E. Williams and 
Bruce J. Taylor 
Management 
Information Source пс. 
Portland, OR, 

1983, 232 pages, 
softcover, $14.95 


Reviewed by 
Jack Bishop 

The idea of a book de- 
signed to teach you how to 
make user-friendly software 
work really boggles the 
mind. Philosophical ques- 
tions aside, a book is an old, 
familiar, and reliable com- 
panion, whereas the com- 
puter sometimes requires 
two microcomputers, side by 
side, to present a computer- 
ized tutorial. 


Expectations 
À users manual is ex- 
pected to focus on the com- 
mands of the program. In 
any handbook on computer 
software, I look to the author 
to either provide an introduc- 
tion that explains the work- 
ings of the software in a 
unique way or to develop 
ial and powerful insights 
(tricks of the trade) that go 
beyond the scope of the 
user's manual. The Power Of: 
SuperCalc seems to sit astride 
these two poles but leans 
toward the former, a begin- 
ner’s manual. The introduc- 
tion clearly states that the 
goal of this updated edition 
is to demonstrate Supercalc 
functions, rather than to il- 
lustrate specific problem- 
solving methods. And it uses 
a dozen exercises to do so. 


А Misnomer 

The Power Of: buperCalc is 
thus misnamed by my stan- 
dards. Based on its contents, 
À Simple Tour of Supercalc 
would be a more accurate de- 
scription. Such а simple tour 
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Book Reviews 


Area 
Math Functions 
Boolean Expressions 
Tigonomeatric Functions 
Miscellaneous Functions 
Commands 
Calculation 
Display 


Supercalc 
7 
4 


Table 1: The coverage of The Power Of: SuperCalc is fairly 
complete but ignores a few key commands (such as NPV, LN, 
LOG). 


is not intended to be deroga- 
tory for simple tours are 
worth a great deal But to 
earn Its name, I expected this 
handbook to take me more 
deeply into applications of 
Supercalc (see table 1). When 
I see the ward “power,” I also 
expect to be led through an 
appreciation of the limita- 
tions of a program. Г can 
imagine any user trying to ex- 
pand any one of the exercises 
ta a business use, only to 
find that limitations of the 
calc structure lead him or her 
into a dead end, and often 
when it is least convenient, 


Exercises 

The Accounts Receivable 
Ageing Report is an exercise 
that develops a simple report 
with columns for several cat- 
egories: Current Billing, Over 
30 Days, Over 60 Days, Over 
90 Days, and Total Due. The 
report is clean and fits on the 
80-column screen or printer 
without a fuss. The use of the 
Execute file bo update the 
report each month will pay 
for the cost of the book in one 
update session, The addition 
of titling and multipages 
could give you a no-frills 
report for about 150 cus- 
tomers. 

Invoicing from Inventory 
uses a multiple-table look-up 
to find pricing for 16 products 
as well as volume discounts. 

Cost Recovery for an 


equipment-rental company 
provides an example of re- 
cording “...a declining 
balance as entries accumulate 
against the fixed value." 
Rents received are used to 
offset the purchase price of 
each piece of equipment, the 
profit margin reflecting the 
difference between rents and 
initial cost. The use of the Ex- 
ecute command to update 
the worksheet is a good ex- 
ample of the power of Super- 
calc. 

Production Scheduling ex- 
tends the concept of compar- 
ing a value to a fixed base (as 
in the previous example) and 
to а variable base, in the 
scheduling of operations for a 
manufacturer of stained glass 
lamps. The Supercale work- 
sheet is set up to allow cus- 
tomer orders to be shifted 
from week to week to evalu- 
ate the effect on the schedule. 

The Estimating exercise on 
machining and cost estimat- 
ing for a small shop provides 
an example of using the cal- 
culation sequence in Super- 
calc. The example calculates 
values for a table, uses the 
table for reference, and final- 
ly selects values from the 
table for further calculations. 
The cleverness of the exam- 
ple is hidden in the excel- 
lence of the worksheet's 
layout. 

Checkbook Ledger is а 
simple ledger, illustrating 


posting and maintaining à 
balance. 

Engineering Formula uses 
a simple vector calculation to 
illustrate the ability to cal- 
culate mathematical formulas 
easily. While using only the 
cosine, square root, and ex- 
ponentiation functions, en- 
gineers should have no 
trouble generalizing {if they 
needed the example in the 
first placet). 

Payroll Reporting illustrates 
the updating, storage, re- 
trieval, and use of multiple 
worksheets. 

Monthly Sales Reporting is 
the vehicle to illustrate the 
development of multiple 
reports on one worksheet. 

Daily Inventory extends 
the ability of Supercale to 
develop a daily report, then 
update totals and clear the 
report for the next day. The 
use of a logic command (IF) 
provides the key for reorder- 
ing the product. 

Financial Forecasting and 
Accounts Payable exercises 
provide further examples of 
functions already illustrated. 


Insights 

The most powerful feature 
of the examples is the experi- 
ence with the Execute file to 
update, reorganize, and clear 
a worksheet. Beginning calc 
users will not appreciate the 
power of this ability for a 
while, but the multiple ex- 
amples should give everyone 
a feeling of confidence in this 
capability of Supercalc. 

The Power Of: SuperCalc 
provides three insights | 
believe will prove valuable to 
many readers. First, the look- 
up table is a very powerful 
and, 1 suspect, underused 
aspect of the various calc 
spreadsheets. The several il- 
lustrations of its applications 
should provide the back- 
ground to increase its use. 
Putting a zero at the begin- 
ning and end af the table is 
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the sort of trick of the trade 
I look for in a book of this 
sort. : 
Second, the calendar fea- 
ture, while not a specific 
function of Supercalc, is a 
simple way to ensure that the 
end of-the-month change is 
handled smoothly and effort- 
lessly. It is well described and 
laid out in this book. 
Finally, the power of the 
example, discount taken ver- 
sus the cost of borrowed 
money, is the simple idea of 
comparing the discount to 
the cost of borrowing the 
money, and using the Super- 
calc to lay out the results 
simply, easily, and clearly. 
Format 
The Power Of: SuperCalc is 
laid out with commands on 
the left, explanatians on the 
right. The commands are 
spelled out, as is the word 
Return. More than one 
reader will issue oaths when 


ide: 


features: 


е Full Basic, Pascal, ProDOS, and CP/M compatibility. 
| ә Text and High Resolution Graphics transfers. 


“ 
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discovering that typing the 
letters 7-e-f-u-r-1 is not what 
the author intended. (Ever 
wonder why we have car- 
riage returns on the key- 
board? That's another story!) 

I would've gladly paid 
more for this book to cover 


manual contains a Repeat 
Text command that appeared 
unworkable. Then I realized 
the squiggle at the other side 
of the page was an apostro- 
phe, not a comma, and the 
mystery was solved. 

All in all, the book is well 


— ———————————R ЕЕ. еде ИА: mu 
With some modification, these 


worksheets will provide greater 
individual productivity as well as 
the opportunity to learn several 
aspects of the language of 
Supercalc. 


the costs of highlighting the 
commands in color and for 
necessary typesetting im- 
provements. The commas 
and colons tend to get lost 
unless your eyes are very 
young and the light is good 
and your arms are short 
and..., For example, the 


worth the price. While The 
Power Of: SuperCalc provides 
a good short tour, the real 
power of Supercalc lies 
beyond the horizon for self- 
discovery. For a few, the pay- 
off of The Power Of: Super- 
Calc will come in just having 
spent a few dollars to have a 


security blanket on the shell. 
For others, the author's 
slightly different approach to 
the material in the Supercalc 
users manual will be suffi- 
cient. Teachers will benefit 
from accompanying over- 
head-projection transparen- 
cies ($49.95) and a floppy 
disk ($64.95). A final group 
will find one or more of the 
12 exercises applicable to 
their special needs. With 
some modification, these 
worksheets will provide 
greater individual productiv- 
ity as well as the opportunity 
to learn several aspects of the 
language of Supercalc. For 
the price, you are getting 
honest examples carefully 
допе. Ш 


Dr. Jack Bishop (Bishop Associ- 


ates, 2000 Sherman Ave., РОВ 311, 
Evanston, iL 60201) is a manage- 
ment consultant specializing in cor- 
porate planning and economics. 


UniPrint вин tor Apple* owners 
that demand quality and features on a budget! 


When you're trying to find the right parallel interface for your printer, look to Videx to bring yeu 
the best in quality and features. At only $89.00 suggested retail, the UniPrint is packed with 


* Logo graphics transfers! 
“ Color graphics transfers to the Dataproducts (105) Prism. 
e Centronics— Compatible Cable included. 
« Comprehensive 48 page manual Includes easy installation 


and operating Instructions, and configurations for over 25 


different printers. 


UniPrint . .. A simple solution to your printer interfacing needs! 


UniPrint is easy to Install and use. And Videx' customer support lets you 
buy UniPrint with confidence! We've taken the guessing out of shopping for 


a full featured card. 


UniPriot ів a trademark o! Мех, (nc. 

Apple and ProDOS are Irademarks of Appia Compuler, Inc. 
CP/M is а Iradamark of Digital Research, inc. 

Prism is a lrademark of Dataproducis, Inc. 


Сігсіе 385 on Inquiry сага. 


Parallel Printer Interface 


Suggested Retail Price 


$89.00 


Videx 
1105 М.Е. Circle Blvd. е Corvallis « OR е 97330 
503-758-0521 
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Esprit Ш Color ESP-6310 ee 


М..г.;.. technology is advancing so 
rapidly that today's latest breakthrough may be 
replaced as soon as tomorrow by something even 
more revolutionary. 


PEACE OF MIND 
А NEW DIMENSION. 


To the rapidly-changing world of high tech- 
nology, Esprit—the company with more experience 
in terminal technology than any other—would like 
to introduce a new and un-changing dimension: 
peace of mind. 

Designed right into every terminal in Esprit’s 
complete line are the features, the functions and the 
flexibility that make it not only user-friendly but 
systems-friendly. In other words, the kind of com- 
fort, quality and trouble-free technology that can 
provide real peace of mind. 

Backed up with an extensive nationwide 
service force and our own special toll free service 
number (800-645-4508)—so you can reach us about 
anything that concerns you—to insure your own 
peace of mind. 


PEACE OF MIND FOR THE NEAT 
GENER ATION IN TERMINALS. 
One look at the Esprit ESP 6310 and you'll 
recognize the next generation of terminals. With 
performance and features far superior to other 
terminals in its price category. And the kind of 
quality you can feel comfortable with. 


DESIGNED FOR PEACE OF MIND. 


From the sleek and stytish lines of its ergo- 


nomic design to the sculptured lines of its low-profile ‘ 


PEACE OF MIND 


keyboard with its 11 user-programmable function 
keys—shiftable to 22—in non-volatile memory back- 
up, that can be programmed directly or down-ine 
loaded from the host computer. 

From its high resolution, green phosphor 
display with a well defined character font, in a large 
7 x 11 dot matrix, іп an 80 column x 25 line format 
to its screen saver feature which deactivates the 
screen after 20 minutes of inactivity. 

From its tilt and swivel monitor to its smooth 
scrolling and line graphics capabilities. 

Our ESP 6310 provides enhanced perform- 
ance and incorporates emulations of the TeleVideo 
925/910 PLUS*, ADDS Regent 25/Viewpoint"and 
Lear Siegler ADM 3A, as well as the popular 
Esprit series. 


PEACE OF MIND PRICE. $695. 


That means even our low price is designed to 
give you peace of mind. And so for your own peace 
of mind, please fill out the coupon below or call. 


*(TeleVideo 92910 Plus ts the registered rrademark of Tele Video Systems, Тас. Regent ZY Viewpoint is the regatered trademark of Applied Digital Data Systems, Inc. 
АОМЗА is the registered trademark of Lear Siegler, Ir ) 


Circle 169 on inquiry card. 


ro ee аниа а p pli 71 
| 800-645-4508 | 
Esprit Systems, Inc. 
| 100 Marcus Drive | 
| Melville, NY. 11747 | 
Г] Yes for my own peace of mind I would like to receive a 
| brochure on your complete line of Esprit terminals. | 
ү s | 
| TITL | 
ADDR 
| CITY. ATE. ZIP 
7} РИА ИВ к 
Ё Systems, inc 
TECHNOLOGY. 
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Clubs and Newsletters 


Opportunity for Kids 


The San Pablo Computer 
Club, formed by the San 
Pablo Institute, a nonprofit 
public-service organization, 
is devoted to making com- 
puter education available to 
economically disadvantaged 
young people. The club 
Offers programming instruc- 
tion and an environment in 
which youngsters can meet 
and share ideas. Because it 
does not charge membership 
dues, the club relies on 
donated computer equip- 
ment, peripherals, and soft- 
ware, For information, write 
to the San Pablo Institute, 234 
Mullen St., San Francisco, 
CA 94110. 


Tipping the 
TIP.C User 


ТІРС, a group of Texas 
Instruments Professional 
Computer users, meets every 
month in Houston, Texas. 
Group members wish to con- 
tact TI PC users nationwide 
to share software and hard- 
ware information, develop a 
software library, and assist in 
the publication of a newslet- 
ter. For further details, con- 
tact Stephen Сау, TIP-C, 1608 
Elmen, Houston, TX 77019, 
(713) 520-6990. 


Participate Locally 


Computer Lisers is a quarter- 
ly newsletter produced in 
cooperation with the Сот- 
puter Users Federation (CUF) 
nf Southeast Wisconsin, Par- 
ticipation in loca] events is 
facilitated due to the newslet- 
ter's listings of a regional club 
and group directory and 
computer-related activities. 
Ап area calendar of classes, 
seminars, shows, and meet- 
ings is posted on a telecom- 
munications system made up 
of two local bulletin boards. 
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Subscriptions to the newslet- 
ter are available for $3 a year; 
the newsletter is free to any 
club upon submittal of its 
mailing list. To send or re- 
ceive information, contact 
CUE РОВ 23483, Milwaukee, 
WI 53223. 


Sooners Form 
Commodore Clubs 


The Greater Oklahorna 
Commodore Club comprises 
three chapters: Oklahoma 
City, Midwest City, and Ed- 
mond. More chapters may be 
added later. A newsletter, 
OKCommodore Connection, is 
produced. For further infor- 
mation, contact Kandy Hill, 
Greater Oklahoma Commo- 
dore Club, 1401 North Rock- 
well, Oklahoma City, OK 
73127, (405) 789-3229. 


Serving the Victor 


SIVic-9000, a newsletter for 
Victor-9000 users, has reports 
on new software and hard- 
ware releases, user critiques, 
a technical question-and- 
answer column, gameware, 
and personal-use software 
reviews. Interviews and fea- 
ture articles of interest to 
Victor-9000 users are in- 
cluded. А charter subscrip- 
tion is $24 a year. For details, 
contact Michael McNeilley, 
SIVic-9000, Suite 456, 3277 
Roswell Rd. NE, Atlanta, GA 
30326. 


Hoosier Computerists 
Meet In High Land 


The Terre Haute PC Users 
Group (THPCUG) is for 
users of the JBM PC and 
compatble computers and 
everyone else interested in 
small computers. Meetings 
are held at 7 p.m. on the first 
Monday of the month in the 
Terre Haute area of Indiana. 


A $10 annual membership . 


fee includes group-purchase 
discounts and a subscription 
to the THPCUG monthly 
newsletter. A monthly disk 
produced by the club is avail- 
able for a minimal copying 
charge. For further informa- 
tion, contact the Terre Haute 
PC Users Group, РОВ ЗІЯ, 
Terre Haute, IN 47803, 


Unir Project ts 
for Unix Users 


Membership in the Unir 
Project, a user group for peo- 
ple interested in the Unix 
operating system and in the 
C programming language, 15 
open to anyone fascinated by 
interactive computer sys- 
tems. А $25 membership fee 
entitles you to receive a copy 
of the current quarterly 
newsletter and a certified 
UNID (a Unirversal Numeric 
identifier} used to order re- 
ports and software from the 
Unir Project and to access the 
members’ database. Sub- 
scriptions to the newsletter 
alone are $24. To become a 
member, send your name, 
address, and phone number 
plus a brief description of 
your interests to Unir Corp., 
Suite 106, 5987 East 71 St., In- 
dianapolis, IN 46220, or call 
(317) 842-7014. 


Pick Ideas and Tools 


Logto Zircon, a monthly 
newsletter for Pick users, 
provides a source for ideas 
and tools to improve the per- 
formances of operating sys- 
tems. Each issue explores 
such themes as security, 
offers creative programs, or 
reports on design improve- 
ments. In addition, each 
issue contains programming 
tools. An annual subscription 
is $59.95, For further informa- 
tion, contact Catherine Hill, 
Zircon Co. Inc., 215 Salem 


St., Woburn, MA 01801, (617) 
935-6901. 


Computerists Meet 
іп the Granite State 


The New Hampshire Atari 
Computer Club (NACC) 
meets on the first Tuesday of 
the month in Nashua, New 
Hampshire. For details, con- 
tact Scott Mitchell, NACC, 
346 South Taylor St., Man- 
chester, NH 03103, or call 
(603) 624-0089. 


Micro Library 
Up and Running 


The Library Micro Clear- 
inghouse is a national non- 
profit endeavor to promote 
library management through 
the exchange of library- 
application templates for use 
with public-domain soft- 
ware. Librarians are en- 
couraged to duplicate the 
templates they receive, adapt 
the programs to meet their 
needs, and share them with 
other libraries. Templates 
come in single- and double- 
disk vezsions for $5 and $7.50, 
respectively. To donate ap- 
plications templates for pub- 
lic-dornain distribution or for 
further information, contact 
Eric Anderson, Micro Com- 
puter Libraries, 145 Marcia 
Dr., Freeport, IL 61032. 


Stamp Out 
Sour Computer 
Experiences 


The Lemon Byte Society 
assists personal computer 
users by combating some of 
the shortcomings of the com- 
puter industry. Aimed at 
users who are stymied by 
severe deficiencies en- 
countered in using software 
or hardware, the pro- 
fessionals who comprise the 
Sociely act as go-betweens 
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for the user and supplier. 
They document the problem, 
contact the parties responsi- 
ble for the defect, and print 
their findings and results in 
a monthly bulletin available 
to all members, Annual 
membership is $32, which 
entitles you to all the Soci- 
ety's services. For further 
details, contact The Lemon 
Byte Society, POB 558250, 
Miami, FL 33155, (305) 
386-3479. 


WUE Has Recipe 
for Success 


The World Users Exchange 
(WUE) assists user groups in 
their efforts to promote com- 
puter knowledge. Asa result 
of a recently conducted 
survey, WUE found that sev- 
eral user groups needed help 
in improving their programs 
and in planning services to 
members. One way WUE 
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helps user groups is by offer- 
ing possible solutions to or- 
ganizational snafus in each 
issue of its newsletter, The Ex- 
change. User groups are en- 
couraged to share their solu- 
tions to problems so that they 
may be avoided by newer 
organizations. For details, 
write the World Users Ex- 
change, POB 12132, Roanoke, 
VA 24022. 


Health-care 
Applications 
Supported 


The Micro MD Journal is a 
monthly newsletter for 
novice and experienced com- 
puter users in the health-care 
field. It focuses on applica- 
tions for clinical and diagnos- 
tic areas, office management, 
and personal-investment 
fields. A catalog listing 
medical and dentat software, 
hardware, and accessories is 


provided and purchase dis- 
counts are offered. A charter 
subscription is $36 annually; 
$60 for two years. Send in- 
quiries to Micro MD Pub- 
lishers, POB 2500, Chesa- 
peake, VA 23320. 


Users Converge 
in Toms River 


The Computer Club of 
Ocean County (CCOC) New 
Jersey welcames users of any 
personal computer to attend 
its meetings. Held at 7:30 
p.m. on the first Friday of 
each month in the Ocean 
County Municipal Building 
in Toms River, CCOC meet- 
ings include speakers, pre- 
sentations, and magazine 
swaps. The club produces a 
quarterly newsletter and ап 
annual membership direc- 
tory. Ап electronic bulletin 
board, (201) 244-2259, is open 
to the public from 4 p.m. to 
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20 & 24 PALS. 


7 a.m. weekdays and 24 
hours a day on weekends. It 
supports 300- and 1200-bps 
(212A) operation and offers 
special privileges to club 
members. Downloading and 
uploading of text or pro- 
grams and general-message 
storage/retrieval are sup- 
ported and running on a 
Heath Z-89. For further de- 
tails, contact Stuart Mac- 
Donald, CCOC, 6 Whitaker 
Dr, Toms River, М] 08753, 
(201) 240-9323. 


Meet with Fellow 
HP 80 Users 


All users of the Hewlett- 
Packard Series 80 personal 
computer in Orange County, 
California, are welcome to at- 
tend meetings offered hy the 
HP Club 80. Members meet 
on the first Wednesday of the 
month in the Irvine area. 
There are no dues. For details 
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or to get on the mailing list, 
contact Milt Beychok, 63 Oak 
Tree Lane, Irvine, CA 92715, 
(714) 786-0837. 


Volunteers Host 
64 Users 


The E T 64 Users Group is 
a club in Tennessee dedicated 
to learning about using the 
Commodore 64 computer. 
For further details, contact 
Walt Turner, E T 64 Users 
Group, POB 495, Knoxville, 
TN 37901, or call (615) 
966-8478, 


Garden of Software 
Created for Adam 


Sage Enterprises has 
created a public-domain soft- 
ware library and exchange for 
owners of Colecos Adam 
personal computer, In addi- 
tion, Sage Enterprises will 
offer a bimonthly newsletter 
of information about the 
public-domain software, user 
groups, and new products. 
For further information, con- 
tact Sage Enterprises, Route 
2, Box 211, Russellville, MO 
65074. 


Microcomputerists 
Gather In Memphis 


The Memphis Area [BM 
PC Users Group meets on 
the fourth Wednesday of the 


We ^ Public Service of This Magazine 
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month in room 233 of the 
Dunn Building on the cam- 
pus of Memphis State Uni- 
versity in Tennessee. Address 
further inquiries to Peter Ver- 
milye, Memphis Area IBM 
PC Users Group, POB 
241756, Memphis, TN 38124- 
1756, or call (901) 345-8760. 


Commodores at 
Golden Gate 


The San Francisco Com- 
modore Users Group pro- 
vides beginners with an in- 
troduction to programming 
skills, hardware modifica- 
tions, and software for the 
Commodore 64 and VIC-20. 
For details, contact Roger 
Tierce, San Francisco Com- 
modore Users Group, 278 
27th Ave. 4103, San Francisco, 
CA 94121, or call (415) 
387-0225. 


Sanyo Strong 
in Boston 


The Sanyo Users Group/ 
USA (SUG/USA), located in 
Boston, Massachusetts, gives 
support to Sanyo computer 
owners via a bimonthly 
newsletter and distribution of 
public-domain software. 
Sanyo products are reviewed, 
and software patches, articles 
from users about various ap- 
plications, lists of public- 
domain software, and book 


reviews are included in the 
newsletter. Future plans call 
for access via Compuserve 
and a computerized bulletin- 
board service. SUG/USA will 
act as a referral service to 
help Sanyo users form local 
chapters. Contributions of ar- 
ticles and public-domain 
software are welcome. The 
membership fee is $15 an- 
nually. Write to the Sanyo 
Users Group/USA, POB 
8069, Boston, MA 02114- 
8069. 


Sanyo Group Seeks 
Your Input 


The Sanyo PC users group 
collects and welcomes infor- 
mation from business and 
personal users of the Sanyo 
550 or 555 PC. А newsletter 
is planned. Send inquiries to 
Roger Wilcox, 425 Woodlawn 
Ave., Zanesville, OH 43701. 


MS-DOS Users 
Rally in Zurich 


The PC-Club Zurich was 


started for users of IBM, Co- 
lumbia, Corona, and other 
MS-DOS-based systems. For 
more information, contact 
Kurt Fürer, PC-Club Zurich, 
Kuenzlistrasse 38, СН-8057 
Zürich, Switzerland. 


Texans Form 
TRS-80 Club 


The TRS-80 Club meets at 
7 p.m. once a month at the 
McLennan County Library in 
Waco, Texas. The H.OT. 
TRS-80 Club Monthly Newslet- 
ter contains meeting dates, 
articles, editorials, and adver- 
tisements for purchase dis- 
counts available only to 
members. For further details, 
write to The TRS-80 Club, 
POB 1923, Waco, TX 76703.8 


If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than ane 
| newsletter to Clubs and Newsletters, BYTE Publications, POB 


372, Hancock, МН 03449. Overseas groups are encouraged to 
participate. Please allow at Jeast three months for your 


announcement to appear, 


ive Blood. Give Life. 
Give B .Give 
Giving blood is everyone's business. After all, company 
blood drives provide a vital part of our nation's blood supply. 


They benefit everyone. Your community gets much 
needed blood. Your employees ge et a lift pnl they give 


blood. And your company gets 


e good will. 


So please have your firm start planning for a blood drive, 


today. And you can help save many lives tomorrow. 
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The ABZ's of Word Processing 
for Executives and Professionals, 
Robert M. Segal and Susan 
B. Kelley. New York: Stravon 
Educational Press, 1983; 64 
pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-87396-097Л, 
$10.95, 

Abstraction Mechanisms and 
Language Design, Paul М, 
Hilfinger. Cambridge, MA: 
The MIT Press, 1983; 192 
pages, 18 Бу 23.5 cm, hard- 
cover ISBN 0-262-08134-2, 
$27.50. 

Advanced Programming Tech- 
niques for Your Atari Including 
Graphics & Voice Programs, 
Linda M. Schreiber Blue 
Ridge Summit, РА: Tab 
Books, 1983; 224 pages, 19.5 
by 23.5 cm, softcover, ISBN 
0-8306-1545-8, $14.50. 

Adventures with the Atari, 
Jack B. Hardy. Reston, VA: 
Reston Publishing Co., 1984; 
368 pages, 175 by 23.5 cm, 
softcover, ISBN 0-8359-0172-6, 
$14.95. 

Affordable Word Processing, 
Richard A. McGrath. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 160 pages, 15.3 by 
22.8 cm, softcover, ISBN 0-13- 
018259-1, $10.95. 

Algorithmic Program Debug- 
ging, Ehud Y. Shapiro. Cam- 
bridge, МА: The MIT Press, 
1983; 248 pages, 1B by 237 
cm, hardcover, ISBN 0-262- 
192187, $30. 

Apple Assembly Language, 
W. Douglas Maurer. Rock- 
ville, MD: Computer Science 
Press, 1984; 432 pages, 15.3 
by 238 cm, softcover, ISBN Q- 
914894-82-X, $17.95. 

Apple П Applications, 
Marvin L. De Jong. India- 
napolis, IN: Howard W. Sams 
& Со., 1983; 240 pages, 13.5 
by 22.8 cm, softcover, ISBN 0- 
672-22035-0, $13.95. 

Apple H Users Guide, 2nd 
ed., Lon Pool. Berkeley, СА: 
Osborne/McGraw-Hill, 1983; 
496 pages, 16.3 by 23.5 cm, 
softcover, ISBN 0-88134-104-5, 
$17.95. 

Area-Efficient VLSI Computa- 


tion, Charles Е, Leiserson. 
Cambridge, MA: The MIT 
Press, 1983; 152 pages, 18.3 by 
23.8 cm, hardcover, ISBN 0- 
262-12102-6, $22.50. 

Assembly Language Progmm- 
ming for the IBM Personal Com- 
puter, David J. Bradley. 
Englewood Cliffs, NJ: Pren- 
Hce-Hall, 1984; 352 pages, 
18.5 by 24 cm, hardcover, 
ISBN 0-13-049189-6, $19.95. 

Automating Your Financial 
Portfolia, Donald Woodwell. 
Homewood, IL: Dow Jones— 
Irwin, 1983; 270 pages, 15.5 
by 23,5 cm, hardcover, ISBN 
0-87094-399-5, $19.95. 

Basic Disk I/O Faster and Bet- 
ter & Other Mysteries, Lewis 
Rosenfelder. Upland, СА: 
[JG Inc., 1983; 432 pages, 21.3 
Бу 278 cm, softcover, ISBN 0- 
936200-25-1, $29.95, 

Basic Fun with Graphics 
the Apple Computer Way, Mar- 
garet Ann Zuanich and 
Susan Drake Lipscomb. New 
York: Avon Camelot Books, 
1983; 128 pages, 13 by 19 cm, 
softcover, ISBN 0-380-85043- 
5, $3.95. 

Basic Fun with Graphics the 
Alari Computer Way, Margaret 
Ann Zuanich and Susan 
Drake Lipscomb. New York: 
Avon Camelot Books, 1983; 
128 pages, 13 by 19 cm, soft- 
cover, ISBN 0-85050-8, $3.95, 

Basic Fun with Graphics the 
IBM/PC Computer Way, Mar- 
garet Ann Zuanich and 
Susan Drake Lipscomb, New 
York: Avon Camelot Books, 
1983; 160 pages, 13 by 19 cm, 
softcover, ISBN 0-380-85068- 
Q, $3.95. 

BASIC П Advanced, William 
C. Conley. New York: Petro- 
celli Books, 1983; 208 pages, 
13.8 by 21 cm, softcover, ISBN 
0-89433-202-3, $10.95. 

The Birds of Babel, Satellites 
for the Human World, На 
Glatzer. Indianapolis, IN: 
Howard W. Sams & Со, 
1983; 240 pages, 23 by 23.5 
cm, softcover, ISBN 0-672- 
22033-4, $12.95. 

Botwker/Bantam 1984 Com- 


plete Sourcebook of Personal 
Computing. New York: К. К. 
Bowker Со. and Bantam 
Books, 1983; 650 pages, 16 by 
23.5 cm, hardcover, ISBN 0- 
8352-17671, $24.95. 

Business-Office Computers, 
Gary Gagliardi. New York: 
Bantam Books, 1983; 64 
pages, 13 by 19.5 стл, soft- 
cover, ISBN 0-553-34079-4, 
$2.95. 

Choose Your Own Computer, 
Peter Rodwell, ed. Wood- 
bury, NY: Barron’s Educa- 
tional Series Inc., 1983; 176 
pages, 9.5 by 19 cm, saftcover, 
ISBN 0-8120-2706-X, $4.95. 

Commodore 64 Computing, 
Ian Sinclair, Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 144 pages, 15.3 by 22.8 
cm, softcover, ISBN 0-13- 
152306-6, $12.95. 

The Commodore 64 Music 
Bock, James Vogel and Nevin 
B. Scrimshaw. Cambridge, 
MA: Birkhauser Boston Inc., 
1983; 144 pages, 15.3 by 23.5 
cm, softcover, ISBN 0-8176- 
3158-5, $14.95. 

The Complete Buyer's Guide 
to Personal Computers, Tim 
Hartnell and Stan Veit. New 
York; Bantam Books, 1983; 
400 pages, 10.5 by 17.5 cm, 
softcover, ISBN 0-553-23873- 
6, $4.95. 

Complexity Issues in VLSI, 
Frank Thomson Leighton, 
Cambridge, MA: The MIT 
Press, 1983; 146 pages, 18 by 
23.5 cm, hardcover, ISBN 0- 
262-12104-2, $19.95. 

Computational Aspecis of 
VLSI, Jeffrey D. Ullman. 
Rockville, MD: Computer 
Science Press, 1984: 514 
pages, 23.5 by 15.5 cm, hard- 
cover ISBN 0-914894-95-1, 
$32.95, 

Computational Methods т 
Bifurcation Theory and Dissipa- 
tive Structures, M. Kubicek 
and M. Marek. New York: 
Springer-Verlag, 1983; 256 
pages, 24.3 by 15.5 cm, hard- 
cover, ISBN 0-387-12070-X, 
$42. 

Computer-Assisted Instruc- 


Hon, Jack А. Chambers and 
Jerry W. Sprecher. Engle- 
wood Cliffs, N]: Prentice- 
Hall, 1983; 240 pages, 17 by 
23.5 cm, softcover, ISBN 0-13- 
164376-2, $12.95. 

Computer Confidence, A 
Woman's Gutde, Dorothy 
Heller and June Bower. Wash- 
ington, DC: Acropolis Books 
Ltd., 1983; 264 pages, 21 by 
24 cm, hardcover, ISBN 0- 
87191-555-4, $16.95. 

Computer Dictionary for Be- 
ginners, Arthur Naiman. 
New York: Ballantine Books, 
1983; 160 pages, 13.5 by 21 
cm, softcover, ISBN 0-345- 
31223-6, $6.95. 

The Computer Phone Book, 
Mike Cane, New York: New 
American Library, 1983; 480 
pages, 13.5 by 20 cm, soft- 
cover, ISBN 0-452-25446-9, 
$9.95. 

Computer Wimp, John Bear. 
Berkeley, CA: Ten Speed 
Press, 1983; 296 pages, 18.5 
by 23.5 cm, softcover, ISBN 0- 
89815-101-5, $9.95. 

Contempomry Business Let- 
ters with WordStar, Jane E. 
Robbins and Dennis P. Cur- 
tin, Somerville, MA: Curtin 
& London, 1983; 240 pages, 
21.5 by 278 cm, softcover, 
ISBN 0-930764-63-3, $15.50. 

Cosmic Games for the Com- 
modore VIC 20, Hal Renko 
and Sam Edwards. Reading, 
MÀ: Addison-Wesley, 1983; 
142 pages, 15.3 by 15.3 cm, 
softcover, ISBN 0-201-16476-0, 
$5.95. 

Creating Computer Programs 
for Learning, Gary W. Orwig. 
Reston, VA: Reston Publish- 
ing Co., 1983; 192 pages, 173 
by 23,3 cm, softcover, ISBN 0- 
8359-1168-3, $14.95. 

aBASE Ii Programmers Note- 
book, Steven G. Meyerson. 
Poquoson, VA: Computech, 
1983; 50 pages, 21.5 by 28 cm, 
spiral-bound, ISBN-none, 
$12.95. 

Database Machines, H. O. 
Leilich and M. Missikoff, 
eds. New York: Springer Ver- 
lag, 1983; 356 pages, 16.5 by 
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24.5 cm, softcover, ISBN 0- 
387-12959-6, $23. 

The Design of Interpreters, 
Compilers, and Editors for Aug- 
mented Transition Networks, 
Leonard Bolc, ed. New York: 
Springer-Verlag, 1983; 228 
pages, 17 by 25 cm, hard- 
cover, ISBN 0-387-12789-5, 
$29. 

The Directory of Software 
Publishers, Eric Balkan, ed. 
New York: Van Nostrand 
Reinhold, 1983; 320 pages, 22 
by 29 cm, hardcover, ISBN 0- 
442-21429-4, $25.50. 

Discover Your VIC-20, 
Donald Kahn Jr. and Nevin 
B. Scrimshaw. Cambridge, 
MA: Birkhauser Boston Inc., 
1983; 112 pages, 16 by 23.5 
em, softcover, ISBN 0-8176- 
3160-7, $10.95. 

Discovering Apple Logo, 
David D. Thornburg. Read- 
ing, MA: Addison-Wesley, 
1983; 158 pages, 187 by 23.5 
cm, softcover, ISBN 0-201- 
07769-8, $14.95. 


Discrete Optimization Algo- 
rithms with Pascal Programs, 
Maciej M. Syslo, Narsingh 
Deo, and Janusz S. Kowalik. 
Englewood Cliffs, М]: Pren- 
tice-Hall, 1983; 560 pages, 
18.5 by 24.3 cm, hardcover, 
ISBN 0-13-215509-5, $37.50, 

Electronic Life, Michael 
Crichton. New York: Alfred 
А. Knopf, 1983; 224 pages, 
14.6 by 22 cm, hardcover, 
ISBN 394-53406-9, $12.95. 

Executive VisiCalc for the 
Apple Computer, Roger E. 
Clark. Reading, MA: Addi- 
son-Wesley, 1983; 144 pages, 
18,8 by 23.3 cm, softcover, 
ISBN 0-201-10242-0, $14.95. 

Executive VisiCalc for the 
IBM Personal Computer, Roger 
E. Clark. Reading, MA: Ad- 
dison-Wesley, 1983; 260 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-201-10243-9, 
$12.95. 

Experiments in Four Dimen- 
sions, David L. Heiserman. 
Blue Ridge Summit, PA: Tab 


Books, 1983; 512 pages, 19.5 
by 23.5 cm, softcover, ISBN 0- 
8306-1541-5, $17.50, 

54 SuperCalc Models, Robert 
H. Flast. Berkeley, СА: Os- 
borne/McGraw-Hill, 1983; 
256 Pages, 21 by 275 cm, soft- 
cover, ISBN 0-88134-118-5, 
$15.95. 

Formal Specification of Inter- 
active Graphics Programming 
Languages, William R. Mall- 
gren. Cambridge, MA: The 
MIT Press, 1983; 290 pages, 
18 by 238 cm, hardcover, 
ISBN 0-262-13191-9, $35. 

Fundamentals of Data Struc- 
tures in Pascal, Ellis Horowitz 
and Sartaj Sahni. Rockville, 
MD: Computer Science 
Press, 1984; 560 pages, 15.5 
by 23.8 cm, hardcover, ISBN 
0-914894-94-3, $26.95. 

Funny Things, Computers, 
Trevor Hutchings. Toronto, 
Canada: James Lorimer & 
Company Publishers, 1983; 
66 pages, 13.5 by 19.5 cm, 
softcover, ISBN 0-88862-678- 


9, $6.95. 

Games for Your Atari Com- 
puter, Paul Bunn. New York: 
Dell Publishing Co., 1983; 128 
pages, 14.5 by 25 cm, spiral- 
bound, ISBN 0-440-52800-3, 
$5.95. 

Games for Your Timex/Sin- 
clair 1000, Mark Charlton. 
New York; Dell Publishing 
Co., 1983; 128 pages, 14.5 by 
25 cm, spiral-bound, ISBN 0- 
440-52785-6, $5.95. 

Games for Your Timex/Sin- 
clair 2000, Peter Shaw. New 
York: Deli Publishing Co., 
1983; 128 pages, 14.5 by 25 
cm, spiral-bound, ISBN 0- 
440-52794-5, $5.95. 

Games for Your УІС-20, 
Alastair Gourlay. New York: 
Dell Publishing Co., 1983; 128 
pages, 14.5 by 25 cm, spiral- 
bound, ISBN 0-440-52789-9, 
$5.95. 

Graphics Primer for the ІВМ 
PC, Mitchell Waite and 
Christopher Morgan. Berke- 
ley, CÀ: Osborne/McGraw- 
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Hill, 1983; 448 pages, 18 by 
23.3 cm, softcover, ISBN 0- 
931988-99-3, $21.95. 

Graphics Programs for ihe 
IBM PC, Robert J. Traister. 
Blue Ridge Summit, PA: Tab 
Books, 1983; 256 pages, 19.8 
by 23.5 cm, softcover, ISBN 0- 
8306-1556-3, $15.50. 

Graphiques de Gestion, 
Denis Charpentier. Paris, 
France: Masson, 1983; 176 
pages, 16 by 24 cm, softcover, 
ISBN 2-225-80110-X, 150 
francs. 

Home-Family Computers, 
Gary Gagliardi. New York: 
Bantam Books, 1983; 64 
pages, 13 by 19.5 cm, soft- 
cover, ISBN 0-533-34077-8, 
$2.95. 

How To Do It on the TRS-80, 
William Barden ]r. Upland, 
СА: С Inc., 1983; 200 pages, 
21 by 275 cm, softcover, ISBN 
0-936200-08-1, $29.95. 

How to Find and Buy Good 
Software, jess W. Curry Jr. 
and David M. Bonner. Engle- 


wood Cliffs, NJ: Prentice- 
Hall, 1983; 176 pages, 17.5 by 
23.3 cm, softcover, ISBN 0-13- 
406652-9, $8.95. 

How to Microcomputerize 
Your Business, Jules A. Cohen 
with Catherine Scott McKin- 
ney and the staff of Orbis. 
Englewood Cliffs, NJ: Pren- 
tice-Hall, 1983; 192 pages, 17.3 
by 23.3 cm, softcover, ISBN 0- 
13-423889-3, $9.95. 

IBM Personal Computer & 
XT, Gerald VanDiver. Prior 
Lake, MN: Micro Informa- 
tion Publishing, 1983; 1024 
pages, 21 by 278 cm, soft- 
cover, ISBN 0-912603-00-3, 
$24.95. 

Introducing LOGO for the 
Apple П Computer, Texas In- 
struments 99/4A, and Tandy 
Color Computer, Peter Ross. 
Reading, MA: Addison-Wes- 
ley, 1983; 260 pages, 15.5 by 
23.5 cm, softcover, ISBN 0- 
201-14652-5, $12.95. 

Introduction to Adg, David 
Price. Englewood Cliffs, NJ: 


Prentice-Hall, 1984; 160 
pages, 15.5 by 23.5 cm, hard- 
cover, ISBN 0-13-477653-4, 
$22.95. 

An Introduction to the Com- 
modore 64, Nevin B. Scrim- 
shaw and James Vogel. Cam- 
bridge, MA: Birkhauser 
Boston Inc., 1983; 144 pages, 
16 by 23.5 ст, softcover, ISBN 
0-8176-3161-5, $11.95. 

In?roduction to DECSYS- 
TEM-20 Assembly Program- 
ming, Stephen A. Longo. 
Monterey, CA: Brooks/Cole 
Publishing Co,, 1984; 208 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-534-02942-6, 
$17.95. 

An Introduction to Vu-Calc 
Spreadsheeting for the Timex/ 
Sinclair 2000 and the Sinclair 
ZX Spectrum, Harry An- 
barlian. New York: McGraw- 
Hill, 1984; 448 pages, 23.5 by 
17 cm, spiral-bound, ISBN 0- 
07-001698-4, $22.95. 

Instructional Computing with 
the TRS-80, Herbert L. 


Nickles and George H. Culp. 
Monterey, CA: Brooks/Cole 
Publishing Co, 1984; 240 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-534-02966-3, 
$15.95, 

Invitation to COBOL for the 
TRS-80, Lawrence L. McNitt. 
New York: Petrocelli Books, 
1983; 304 pages, 15.5 by 23.5 
cm, softcover, ISBN 0-89433- 
209-0, $15. 

Low-Cost Word Processing, 
Laurence Press. Reading, 
MA: Addison-Wesley, 1983; 
240 pages, 18 by 23.5 cm, soft- 
cover, ISBN 0-201-05735-2, 
$10.95, 

Management Information 
Systems, 3rd ed., Jerome 
Kanter. Cliffs, NJ: 
Prentice-Hall, 1984; 464 
pages, 18.3 by 24.3 cm, hard- 
cover, ISBN 0-13-549543-1, 
$27.95. 

The McWilliams П Word Pro- 
cessor Instruction Manual, 
Peter A. McWilliams. West 
Hollywood, CA: Prelude 


A REFURBISHED DAISY WHEEL TERMINAL 


FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Three-In-One Offer! Just $895 From 


Your Computer Store. 


® А 30 cps letter-quality printer 


€ A timesharing keyboard terminal (when modem equipped) 


e А Selectric*-style keyboard typewriter 


AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 


versatility. Now you can have all this for only $895** in our 


special limited offer, 
ө 30 cps letter-quali 


е Changeable type laces ыы rmi ae қ 

® Full ASCII keyboard with Г. —— | 
питейс pad d 

® High resolution X-Y plotting — 


е Complete electronic forms 


control 
@ 128-character buffer 


€ Asynchronous RS-232 interface 
ө Printwheel, ribbon cartridge, 


and cable included 


e 30-дау paris/labor warranty 


printing 


ME, > cm 


And you can choose from a list of options including 
farms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ region 
office to find the nearesl com- 


"Бире! selling 
ard із кәдесі teo change without notice. 
Model stum Includes certain мучить, 
Ост availabe only in the contenus U.5. 


ЧОСТ is 4 trademark ot (ПМ 


uter store; San Jose, CA 
408) 263-8520 (Sales); 
Rosemont, IL (312) 671-7155; 
Fair Lawn, NJ (201) 794-9316 


, езгне» iplum 


ANIDERSON 
JACOBSON 
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Books Received 


Press, 1983; 144 pages, 13.3 by 
21 cm, softcover, ISBN 0-671- 
50433-9, $3.95. 

Micracomputer Software 
Design, Sally Campbell. 
Englewood Cliffs, NJ: Pren- 
tice-Hall, 1984; 240 pages, 
175 by 233 cm, softcover, 
ISBN 0-13-580621-6, $12.95. 

The Minute Manual for Apple 
Writer Пе, Jum Pirisino. Co- 
lumbia, MD: Minuteware, 
1983; 140 pages, 13.5 by 22.8 
cm, softcover, ISBN (-913131- 
01-6, $7.95. 

Multidimensional Digital 
Signal Processing, Dan E. 
Dudgeon and Russell M. 
Mersereau, Englewood 
Cliffs, NJ: Prentice-Hall, 
1984; 416 pages, 18 by 24.3 
cm, hardcover, ISBN 0-13- 
604959-1, $36.95. 

The New American Computer 
Dictionary, Kent Porter. New 
York: New American Library, 
1983; 320 pages, 10.5 by 178 
cm, softcover, ISBN 0-451- 
12578-9, $3.50. 


Office Automation & Word 
Processing Buyer's Guide, Tony 
Webster. New York: McGraw- 
Hill, 1984; 352 pages, 28 by 
21.5 cm, softcover, ISBN 0-07- 
068962-8, $19.95. 

PATCA Directory of Con- 
sultants, 1983-1984, Profes- 
sional & Technical Consul- 
tants Association. San Jose, 
СА: PATCA, 1983; 140 pages, 
21 by 13.5 crn, softcover, ISBN 
0-939840-02-2, $7.95. 

Pascal for BASIC Program- 
mers, Charles Seiter and 
Robert Weiss. Reading, МА: 
Addison-Wesley, 1983; 256 
pages, 18.7 by 23.7 cm, soft- 
cover, ISBN 0-201-06577-0, 
$10.95. 

Pascal for FORTRAN Pro- 
grammers, Ronald H. Perrott 
and Donald C. S. Allison. 
Rockville, MD: Computer 
Science Press, 1984; 352 
pages, 15 by 23 стт, softcover, 
ISBN 0-914894-09-9, $18.95. 

Pascal Programs for Games & 
Graphics, Tom Swan. 


Rochelle Park, NJ: Hayden 
Book Co., 1983; 224 pages, 18 
by 23.5 cm, softcover, ISBN 0- 
8104-6271-0, $15.95. 

Personal Computer Buyers 
Guide, Dennis J. Grimes and 
Brian W. Kelly. Cambridge, 
MA: Ballinger Publishing 
Co., 1983; 300 pages, 22.8 by 
278 cm, softcover, ISBN 0- 
BB410-917-8, $16.95. 

The Personal Computer 
Handbook, Peter Rodwell. 
Woodbury, МУ; Barron's Edu- 
cational Series Inc., 1983; 208 
pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-8120-2704-3, 
$14.95. 

Personal Computing: BASIC 
Programming on the TRS-80, 
Robert R. Hare Jr. Monterey, 
СА: Brooks/Cole Publishing 
Co., 1984; 352 pages, 21.3 by 
278 cm, softcover, ISBN 0- 
534-027687, $19.95. 

Practical WordStar Uses, Julie 
Anne Arca. Berkeley, CA: 
Sybex, 1983; 336 pages, 178 
by 23 cm, softcover, ISBN 0- 


89588-107-1, $16.95. 

Professional-Personal Com- 
puters, Gary Gagliardi. New 
York: Bantam Books, 1983; 64 
pages, 13 by 19.5 cm, soft- 
cover, ISBN 0-533-34078-6, 
$2.95. 

A Programmer's View of the 
Intel 432 System, Elliot I. Or- 
ganick. New York: McGraw- 
HiM, 1983; 432 pages, 16 by 
23.5 cm, hardcover, ISBN 0- 
07-047719-1, $29.95. 

Programming the 8086/8088, 
James W., Coffron. Berkeley, 
CA: Sybex, 1983; 336 pages, 
14.8 by 23 cm, softcover, ISBN 
0-89588-120-9, $15.95. 

Programming Projects for 
Your Timex/Sinclair 1000, 
Frank Wattenberg. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 112 pages, 17.5 by 
23.5 cm, softcover, ISBN 0-13- 
729673-8, $8.95. 

Programming the М68000, 
Tim King and Brian Knight. 
Reading, MA: Addison-Wes- 
ley, 1983; 160 pages, 15.5 by 


DANA’S COMPUTER DISCOUNT 


ж Highest Quality - Lowest Prices ж 


T 


М | 
& pe 
и. ! 
i 


FULL HEIGHT 
Apple Н & E Compatibles | 
y Trac 


LMS JOYSTICK 


Apple И & E Compatibla 
Hemy duly case | 


IBM PC KIT 


INCLUDES: 
a DELUXE CASE 
» POWER SUPPLY WFAN 
* DETACHABLE LOW PROFILE KEYBOARD 
* MOTHER BOARD FULLY SOCKETEO 
» ALL COMPONENTS INCLUDED 
* FULL DOCUMENTATIONS 


Single sided 143 К capacily 
$169*' 


TEAC FD55B 


The Highest Quality! 

ат ia 40) нас capability 

Double sided, double density 
Comptia 


$189% 


HALF HEIGHT 


Apple || & E Compatible 
Glim (е 40 час wipalch 
Single sidad 183 K capacity 


5194" 


= 128 К RAM 
а 5 EXPANSION SLOTS 


ONLY 
$995"? 


ASSEMBLE IN 1 HOUR 


& $ - 4184 — 150NS = $5.95 aa. Limit 84 Pc 
Commodore? Compatible Drive *299 RAM CHIPS +, os оог. par customer 
8 "umm ТААС FDSSF |DzOD-gaTPH). 9738.85 APPLE I! & E 
Dana s Discount Computer 12* Amba Monito! Low Reb. . 89.95 Disa Опен Controller Card Е co түрі 
Buyers Club ж ж ж Ж | z-crenmMoniiorLow пез 2 e| Preuarinimtacatara APPLE ren ONLY: 
& 13* BMG Соки Monitor , 249.95 Epson Compalible 
м EE налып қалы 12° Alfons Ambar Monitor Hi Res 108.95 | —R Ч dwi] 0 
« SPECIAL ADDED DISCOUNTS | 127 Altona Green Monilnr Hi Aas » 108.95 | ЧЕР 64 К Uppar Lower 
е MONTHLY SPECIALS FOR MEMBERS ONLY 80 Coi BMG Printer... i банда = ue > "hone = 
» SPECIAL MEMBERSHIP ACCOUNT AND | D, CARO d or ird tid mI (are pry ig 
ә PERSONAL CHECKS ACCEPTABLE FROM CLUB MEMBERS "^ "А d eiut Petite aes. i 
B (SSODi Floppy Discs (Bor ol ИН, im 16.95 5 $4 9o99** 
Gosling Fang lor Apple 44.95 4° | 
, Ч Product shipped )n factory 
IC's Available & More Join Our (т factures 
74,8321 "rtABRTARREREGERRERTAPOSARSATATRATA (o 9228 Club Dana 5 Computer Discount warranty Prices $ ray 
DACO ELIN wae And Save! Р.О. Box 15485, Santa Ana, California ш е “wer wv 
LL — вы DTIILIITILERILIT.TPITRPIPEREI 4.25 а А 
| à и Orders: 1-800-262-DANA In California: (714) 953-9105 


ORDER DESK 5:00 A М. TO ЕПП Р.М. 
PST MON. THRU FRI. 
Orders погтећу shipped wilhin 48 hour. 


Internmalional orders accepted wilh a $5.00 suvcharge for handling, plus shipping charges « We accepi Vita, Mastercard, Money Orders, 
end Сети chicks » Checks require bank Сіриганса + Callfomia паяк алі add 87A talan las * All &ut sci lo availability, acceptance, and 
varitiealtan ғ All жан ати Тілді e Gatiafaciion guar&nlead cr Iul talund. 


“Bagh, IBM Appt, Apple ИЕ. and Commodore are all regiatored ada maris of Ессіз, ЕМ, Appia and Commodora corporalions 
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Books Received cee 


23.5 cm, softcover, ISBN 0- 
201-11730-4, $12.95. 

Programs for the T] Home 
Computer, Steve Davis. Engle- 
wood Cliffs, М]: Prentice- 
Hall, 1983; 126 pages, 21.5 by 
28 cm, softcover, ISBN 0-13- 
729534-0, $14.95. 

Real-Time Software, Robert 
L. Glass. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 464 
pages, 15.8 by 23.5 cm, hard- 
cover, ISBN 0-13-767103-2, 
$24.95. 

Science and Engineering Pro- 
gmns for the IBM PC, Cass 
Lewart. Englewood Cliffs, 
М): Prentice-Hall, 1985; 144 
pages, 15 by 23 cm, softcover, 
ISBN 0-13-794934-0, $12.95. 

Semiconductor Memories, 
Betty Prince and Gunnar 
Due-Gundersen. New York: 
John Wiley & Sons, 1983; 216 
pages, 15,5 by 23.5 cm, hard- 
cover, ISBN 0-471-90146-6, 
$21.95. 

Simple Interfacing Projects, 
Owen Bishop. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 176 pages, 23 by 15.3 
cm, softcover, ISBN 0-13- 
811083-2, $10.95. 

Spreadsheeting on the TRS-80 
Color Computer, Harry An- 
barlian, New York: McGraw- 
Hill, 1983; 320 pages, 17 by 
23.5 cm, spiral-bound, ISBN 
0-07-001595-3, $39.95. In- 
cludes a cassette, 

The Software Sifter, Philip 
Frankel and Ann Gras. New 
York: Macmillan Publishing 
Co., 1983; 271 pages, 21.3 by 
28 cm, spiral-bound, ISBN 0- 
02-049330-7, $24.95. 

Survival on Planet X with the 
Atari Home Computer, Michael 
Orkin and Ed Bogas. Reston, 
УА: Reston Publishing Co., 
1984; 161 pages, 175 by 23.5 
cm, softcover, [ISBN 0-8359- 
7412-Х, $12.95. 

Thrilling Games for the Tandy 
Color Computer, Hal Renko 
and Sam Edwards. Reading, 
МА; Addison-Wesley, 1983 
156 pages, 15.3 by 15.3 cm, 
softcover, ISBN 0-201-16481-7, 
$5.95 


Through the MicroMnze: A 
Visual Guide, Wayne Creek- 


more. Culver City, CA: Ash- 
ton-Tate, 1983; 64 pages, 21.5 
by 25.3 cm, softcover, ISBN 
912677-02-3, $9.95. 

The Timex/Sinclair 1000 Basic 
Handbook, Douglas Hergert. 
Berkeley, CA: Sybex, 1983; 
192 pages, 14 by 21 cm, soft- 
cover, ISBN 0-89588-113-6, 
$7.95. 

20 Programs for the ZX Spec- 
trum & 16K ZX31, 5. Daly, 
London, England: Bernard 
Ваһап! ltd., 1983; 128 pages, 
11.3 by 18 cm, softcover, ISBN 
0-85934-103-8, £1.95. 

Using the Commodore 64 in 
the Home, Hank Librach and 
Bili L. Behrendt. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 110 pages, 14.8 by 23 
cm, softcover, ISBN 0-13- 
940072-9, $10.95. 

VIC-20: The Affordable 
Learning Tool for the Mature 
Adult, John A. Heil and Jack 
Martin, Wayne, PA: Banbury 
Books, 1983; 206 pages, 18 by 
23.5 cm, spiral-bound, ISBN 
0-88693-001-4, $14.95. 

Word Processing an the IBM, 
Peter A. McWilliams. Los 
Angeles, CA: Prelude Press, 
1983; 288 pages, 15 by 23 cm, 
softcover, ISBN 345-31530-8, 
$9.95. 

The WordStar Handbook, 
Dennis P. Curtin. Somerville, 
MA: Curtin & London, 1983; 
176 pages, 28 by 21.5 cm, soft- 
cover, ISBN 0-930764-64-1, 
$16.50. 

Xanadu, Roy Mason with 
Lane Jennings and Robert 
Evans. Washington, DC: 
Acropolis Books Ltd., 1983; 
262 pages, 21 by 23.5 cm, 
hardcover, ISBN 87491-A71-8, 
$18.95. 

Your Commodore 64, John 
Heilborn and Ran Talbott. 
Berkeley, CA: Osborne/ 
McGraw-Hill, 1983; 464 
pages, 16.8 by 23.5 cm, soft- 
cover, ISBN 0-88134-114-2, 
$14,95. 

Your First Microprocessor, 
James W. Coffron. Engle- 
wood Cliffs, Nj: Prentice- 
Hall, 1984; 352 pages, 17.5 by 
23.5 em, softcover, ISBN 0-13- 
978446-2, $14.95.8 


ALL SALES SUBJECT TO THE TERMS OF QUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST. 


64K S100 STATIC RAM 
$1999? | 


NEW! 


LOW POWERI 
RAM OR EPROMI 


BLANK PC BOARD | ЗИ > 
WITH DOCUMENTATION 
= FEATURES: 


SUPPORT (Cs + CAPS * Utes paw ZK x B (ТММ 2016 or HM 6115) RAMS. 


: Address 
FULL SOCKET SET a GAK draws oniy apptoximalehy 500 MA. 


+ 200 NS RAMs аге alandard. (TOSHIBA makai 
ТММ 2016s sa ізгі a3 "Y МЭ. FOR YOUR HIGH 
SPEED APPLICATIONS. 

+ SUPPORTS PHANTOM) (HOTH LOWER 32K 
AND ENTIRE BOARD) 
+ 2716 EPROMs та "e РЕТ іп жап of lop 48K. 

м Any of the ”7 8 АВОУЕ) тау 

be disabi o provide b rud lo sliminale 

2, RM. «P icts with your syslem mantior, 
disk controiler, atc. 
+ Регіксі for arali systema чіпсе ВОТН RAM and 
EPROM may co-exiat on the same board. 

е BOARD тву be partinly populated as 56K. 


$14.50 


FULLY SUPPORTS THE 
NEW IEEE 696 5100 
STANDARD 
(AS PROPOSED) 


FOR 56K KIT $165 


ASSEMBLED AND 
TESTED ADD 550 


256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIG 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DAIVE. 


HT-SPEED-100" BECAUSE IT OFFERS 


FEATURES: 
$ 256% on board, using * SV HK 
DRAMS. 
ж Uses new imal 62092-4 LBI Memory 
- ConiroHer. 
M = Requires only 4 Пір &SwliEh 
Selectable VO Рога, 
| * Runs on 8080 or 260 S100 machiner, 
% г ь Up to E 15-700 boards can һа run 
jogether fot 2 Meg. of On Line Solid 
Stale Dial Storage. 
[| а Provinione for Battery bach-up. 
PE a Software to mate {he LS-106 Io your 
M СРМ" 22 DOS is supplied 
в Tee 15-100 providas an increase In 
spaed сі up in F to 10 limes on Disk 
intense Sollware 
Compare our price! Том could рву 
up io J times as mien tor similar 


Ooo 


(FULL 256% KIT] 


BLANK PCB ” 
(WITH CP/M* 2.2 
PATCHES AND INSTALL 


PROGRAM ON DISKETTE) $ 


$6985 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST 2-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCI! KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR us. ae A 
COMPLETE CAT TEAMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WHHANTOF THE PHONE-LINE COMPUTER 
SERVICES. — = А 
FEATURES: 
> Uses а 78ПА and 6845 CAT 
Conlroller tor ронан video 
Capebiliies 
е 95232 гі 16 BAUD Rates Мот 75 

to 19,200. 


в 24к Y^ slanderd format (60 x 
в Optional tormats from 24 я 50 
in Hd to 64 lines д 96 charsciers 


igher Зелену lormets require up io. RUN 

3 addilional 2K x 8 6116 RAMS. А 

e Uses Н.Б. INS 8250 BAUD Aalis 

бап and USART combo IC 

е 3 Terminal Emulation ag ids which 

are Dip Swilch sateciable. Thase 

ram ai ihe 151-АОМЗА. the Чаа 
2-10, and the Нәебіуе. 

+ Compaeslle ar Split Viden. 

* Any polariy ol video or sync 

+ invarse Video Capability. 

м Small Size: 6.5 x $i Inches. 

* Uppar & lower casa with descendens 

ғ Ті $ Charscter Миг, 

e Requires Раг. ASCII keyboard 


ЕЕ e $ 1 20995 COMPLETE KIT, 
Ерте dk VIDEO RAM) 


#15-100 


BLANK РСВ WITH 2716 
CHAR. ROM, 2732 MON. ROM 


$5695 
SOURCE DISKETTE - ADD 510 
SEY OF 2 CRYSTALS - ADD 57.50 


SOURCE DISKI 
(CP/M COMPATIBLE) 


Digital Research Computers 
P. О. ВОХ 461565 • GARLAND, TEXAS 75046 • (214) 271-3538 | 


TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75€ handting. No C.O.D. We accept Visa and Master- 


Card. Texas Res. add 5% Tax. Foreign orders (except Cannda) 
add 20% P & Н. Orders over $50 add 85€ for insurance. 
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with 
your small 
computer. 


At last, there's a practical way to enjoy the 
benefits of "electronic mail." It's Western Union 
Easy Link™ service. 

With it you can literally reach any business 
or any person in writing, almost anywhere on 
earth. With EasyLink service, you can link your 
personal computer or word processor to almost 
any other, to the global Telex network and to 
anyone, nearly anywhere, with an array of rapid 
delivery Western Union message services. 

EasyLink can increase your equipment's 
usefulness, improve office productivity and 
dramatically eut message delivery time. 

Links to the WorldWide Telex network. 

EasyLink subscribers have a direct link to 
Western Union's WorldWide Telex. Through this 
service, you can reach any of the 1.5 million 
businesses who are Telex subseribers in 154 
countries. 

Your message arrives in Just minutes, in 
writing, for a fraction of the cost of a long- 
distance phone call. And you will get your own 
number to receive messages from anyone on the 
worldwide network. 

Available now. 

EasyLink service is now available. Let us 
demonstrate how easy it is to send and receive 
messages from your communicating desktop 
terminals. Call us toll-free at 800-336-3797. Ext. 
348.* Or contact Clyde Meador, Western Union, 
One Lake Street, Upper Saddle River, 

New Jersey 07458. 


Western Union 
EasyLink service. 


The easy way to link your computer to the world. 


*In Virginia, call 703-448-8877. Ext. 348. 
Circle 403 on Inquiry card. 


Software 


Received 


ee ee 2.4 
Apple 


Apple Logo, an interactive 
computer language. This 
program is an introduction to 
programming using turtle 
graphics. When yoy see the 
shapes you create, you learn 
what steps are involved in 
programming technique. 
Suitable for children or 
adults. For II, II Plus, and Пе; 
floppy disk, $175. Logo Com- 
puter Systems Inc, 9960 Cote 
de Liesse, Lachine, Quebec 
НӨТ 141, Canada. 


Appleworks, an integrated 
software package for use in 
business and at home. This 
program combines word pro- 
cessing, database managing, 
and financial! modeling into 
a single program. You can 
write and edit letters and 
documents, make financial 
calculations on spreadsheets, 
and keep important informa- 
tion on disk. For the Ile; 
floppy disk, $250. Apple 
Computer Inc., 20525 Mari- 
ani Ave., Cupertino, CA 
95014. 


Basic Accounting, a finan- 
cial-management system for 
use in business and at home. 
You can keep track of check- 
books, charge cards, savings 
books, cash accounts, and 
business accounts. Update, 
search, edit, print, and even 
secure your system using a 
secret password. For П, П 
Plus, and Ile; floppy disk, 
$89. Practical Software Inc., 
31245 La Baya Dr., Westlake 
Village, CA 91362. 


Beat the Street, a stock-mar- 
ket technical-analysis training 
simulator. Beginning or ex- 
perienced investors can prac- 
tice playing the market with- 
out real capital losses on poor 
investments. Learn point and 
figure charting and interpret 
the price pattern as it unfolds 
based on actual price his- 
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tories of over 175 stocks on 
the big board. Simulation can 
take the place of years of ex- 
perience in trading stocks. 
For П and Ile; floppy disk, 
$49.95. MEA Software Assa- 
ciates, POB 2385, Littleton, 
CO 80161. 


The Bilestoad, a strategic 
adventure game. In a futur- 
istic setting af 39 levels and 
44 combat fields, your job is 
to help mankind survive in a 
violent world. Barbaric bat- 
tles are fought man to man or 
man against robot. For the II; 
floppy disk, $39.95. Data- 
most, 8943 Fullbright Ave., 
Chatsworth, CA 91311-2750. 


Calculus, an educational pro- 
gram for use in both schools 
and business to solve cal- 
culus problems. This second 
edition program contains 22 
user-friendly and self-con- 
tained working programs in 
BASIC. For П Plus and Пе; 
floppy disk, $39.95. Sasoco, 
5004 Glen Forest Dr., 
Raleigh, NC 27612. 


Caverns of Callisto, an 
arcade-type game. Save your 
space station from aliens 
who are attacking you and 
running off with your ship's 
panels and the ion drive. Try 
to retrieve your ship parts 
and fight off the aliens во you 
can repair your ship. For Ц, 
П Plus, and Пе; floppy disk, 
$34.95. Origin Systems Inc., 
1545 Osgood St. #7, РОВ 99, 
North Andover, MA 01845. 


Compu Ped, a database pro- 
gram for dog breeders. You 
can keep track of three to five 
generatians of pedigree dogs 
even if you are a computer 
novice. Log in the dog's 
name, birthdate, AKC num- 
ber, sex, and the dog's 
parents' names. For II Plus 
and Ile; floppy disk, $37.50, 
B & L Mac, 132 Patton, Rich- 
land, WA 99352. 


Da Poma GB, a gradebook- 
emulation program. А 
teacher's tool that keeps track 
of up to 50 students' grades 
and averages for the aca- 
demic year Each student's 
record has 42 individual 
scores that are divided into 
three categories that include 
test and exams, homework, 
and any other items you 
need to consider. For Il Plus 
and IIe; floppy disk, $49. Da 
Poma Inc, POB 23192, 
Honolulu, HI 96822-0910. 


Exodus: Ultima Ш, the third 
in à series of role-playing 
adventure games. You are 
sent out to conquer treacher- 
ous foes in the realm of 
Sosaria, With new powers, 
you must create characters 
from a variety of attributes, 
form and disband an adven- 
ture party, and restore peace. 
For II, И Plus, and Пе; floppy 
disk, $59.95. Origin Systems 
Inc. (see address above). 


Flight Simulator ЇЇ, a flying- 
simulation package. Once 
you've learned to maneuver 
a Piper during day or dusk, 
land in various cities, and 
perform aerobatics, you can 
test your skills in a World War 
I aerial-battle simulation. For 
IL, II Plus, and Ile; floppy 
disk, $49.95. Sublagic Corp., 
713 Edgebrook Dr. Cham- 
paign, IL 61820. 


Flow Charting, a business 
package for use in diagram- 
ming an operations work 
flow. Produce flowcharts in 
rapid succession for presen- 
tations or distribution by a 
trial-and-error method. For 
the IL, Ii Plus, Пе, and Ш; 
Boppy disk, $138. Patton & 
Patton, 340 Lassenpark Cir- 
cle, San Jose, CA 95136, 


Forecaster-Buy II, an inven- 
tory-control package for busi- 
ness use. This program lets 
you monitor inventory order- 


ing to reduce overstocking for 
faster turnover and cash flow. 
Features include printout of 
data-entry worksheets, up- 
dating, and monthly forecast 
геротіѕ of parts or material 
that consider reorder lead 
time. For Il, П Plus, and Це; 
floppy disk, $800. Alessi Data 
Technology POB 4, Need- 
ham Heights, MA 02194. 


Mastering the SAT, a self- 
paced preparation course for 
the Scholastic Aptitude Tests 
in verbal, math, and stan- 
dard written English skills. 
Endorsed by the National As- 
sociation of Secondary 
School Principals (NASSP), 
this program analyzes stu- 
dents’ answers and provides 
study and practice in skills 
covered on the SAT. For Il 
Plus and Ile; floppy disks, 
$150. CBS Software, One 
Fawcett Place, Greenwich, 
CT 06836, 


Micro-Dynamo, а system- 
dynamics modeling lan- 
guage. This program lets you 
build а mathematical model 
of a hypothetical situation 
and simulate its behavior on 
a computer. When the simu- 
lation is complete, the pro- 
gram outputs the results in 
tabular or graphic form on 
the screen or printer. For the 
П; floppy disk, $245, Addi- 
son-Wesley, 6 Jacob Way, 
Reading, MA (71867. 


One-on-One, а basketball- 
simulation game. Choose 
from four levels of play: park 
and recreation, varsity, col- 
lege, and professional basket- 
ball. Test your scoring skills 
against another player or 
against the computer. Action 
is sparked by comments from 
Julius Erving and Larry Bird 
from the game-development 
sessions. For П and Це; 
floppy disk, $40. Electronic 
Arts, 2755 Campus Dr., San 
Mateo, CA 94403. 
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Pasdos, a utility program 
written in Pascal and assem- 


bly language to allow trans- 
fers of files between DOS 3,3 
and UCSD Pascal. Features 
include automatic display of 
either directory, automatic 
text-file formatting, code-file 
generation, and high-resolu- 
tion picture transfer between 
printer and computer, Built- 
in demonstrations and doc- 
umentation enable smooth 
conversions. For the П; 
floppy disk, $39.95. Linnton 
Systems, РОВ 17612, Port- 
land, OR 97217, 


Scientific Plotter, Version П, 
a graphing program for plot- 
ting scientific, engineering, 
and business data. Superim- 
pose more than one data set 
on the same graph easily 
with 20 plotting symbols. You 
control axis position, grid 
size, and scaling intervals. А 
stand-alone utility program 
prints labels on any high-res- 
olution picture. For П, П Plus 
and Пе; floppy disk, $50. In- 
teractive Microware Inc., 
POB 771, State College, PA 
16801. 


Talking Blissapple, а tri- 
modal program written in a 
combination of machine lan- 
guage and FORTH that is de- 
signed for communicatively 
disabled children. It func- 
tions by interfacing with 
custom keyboards to act as a 
communication/writing aid. 
These children can write 
with Blissymbols and have 
their messages and stories 
displayed on a terminal, 
Spoken, or printed on the 
printer. For П and II Plus; 
floppy disk, $35. Trace Re- 
search and Development 
Center, 314 Waisman Center, 
1500 Highland Ave., Madi- 
son, WI 53706. 


Time is Money, a personal 
accounting package that can 
double for a small-business 
financial-management sys- 
tem. You can balance your 
checkbook, calculate and 


monitor budgets, discern net 
worth, and record tax-de- 
ductible expenses without 
bookkeeping or accounting 
skills. Ybu can track up to 240 
income types, 240 income 
sources, 240 expenses, and 
240 assets and liabilities. Full 
report generation and graph- 
ics capabilities are a few of 
the instructions that require a 
single keystroke. For II, П 
Plus, and Ile; floppy disk, 
$100. Turning Point Software, 
ПА Main St, Watertown, 
MA 02172. 


Tom Thumb, a reading pro- 
gram for preschoolers and 
first graders. This adaptation 
of the fairy tale by the 
Brothers Grimm improves 
reading, vocabulary, and 
comprehension skills. Fea- 
tures include self-paced read- 
ing levels, multiple vocab- 
ulary levels, easy-to-use soft- 
ware, color graphics, and 
special character sets. For П 
Plus and Пе; floppy disk, 
$29.95. International Soft- 
ware Systems, POB 5427 
Richmond, VA 23220, 


Trompers, an arcade-type 
game. Due to а skip in Ar- 
nold Strump's shortwave 
radio, too many little crea- 
tures from the planet Tromp 
are falling from the sky into 
his domain. You have five 
levels in which to help old 
Arn catch them all and score 
the most points you can. For 
П, II Plus, and Пе; floppy 
disk, $29.95. Avant-Garde 
Creations Inc., РОВ 30160, 
Eugene, OR 97403. 


Unprintable Physics, an edu- 
cational program for science 
and engineering students. 
You can use up to 32 simula- 
tions, demonstrations, ех- 
amples, and quizzes of math- 
ematical methods, mechan- 
ics, thermodynamics, elec- 
tromagnetism, and wave 
phenomena. Learn modern 
physics in ways it cannot be 
taught by books. For II, П 
Plus, and Пе; floppy disk, 


$29.95, Prentice-Hall, Rt, 9W, 
Englewood Cliffs, NJ 07632. 
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Gridrunner, ап arcade-type 
game. Аз a pilot of an air-bat- 
tleship, you try to stop the 
droids from attacking the or- 
biting solar-power station. 
Destroy pods, droid seg- 
ments or leaders, and avoid 
the releases of plasma and 
ever-increasing attack waves. 
Kequires a joystick. For the 
400/800; cartridge, $29.95. 
Human Engineered Soft- 
ware, 150 North Hill Dr, 
Brisbane, CA 94005. 


Omnitrend's Universe, a 
three-dimensional tactical 
strategy game. You are a star- 
ship captain in search of the 
last hyperspace booster. Save 
the civilizahon, become a 
hero, and win а fortune if 
you succeed. For 400/800 and 
1200; floppy disks, $89.95. 
Omnitrend Software, 8 
Huckleberry Lane, West 
Simsbury, CT 06092. 


CP/M 


Compas Pascal, a Pascal 
compiler. This superset of 
standard Pascal 15 a one-pass 
compiler that generates ma- 
chine code quickly. The inter- 
active editor is command 
compatible with Wordstar. It 
includes such features as 
overlays, dynamic strings, 
random-access files, and 
more. Floppy disk, $440. К. J. 
Computer Services, РОВ 66, 
Mentone, Victoria 3194, 
Australia. 


FORTRAN Relabel, a label- 
renumbering program. All 
the numeric labels in FOR- 
TRAN programs containing 
statements and line refer- 
ences can be renumbered 


using this program. Subrou- 
tines, function programs, 
and Microsoft EDIT80 line 
numbers, if present, are pro- 
cessed automatically You 
specify the ASCII filename, 
the desired new label begin- 
ning, and increment. Floppy 
disk, $29.95. Cleydale 
Engineering, РОВ 784, 
Dahlgren, VA 22448. (This 
programs description was 
listed incorrectly in the 
March “Software Received,” 
page 463. We regret any in- 
conveniences this may have 
caused.) 


ICAMS, an integrated con- 
dominium- and apartment- 


management system. You 
can perform property-man- 
agement calculations with 
features that include semi- 
automatic billing and pay- 
ment receipts, account up- 
dates, and 18 current reports. 
It can search for specific word 
clues and customization is an 
option. Floppy disk, $1195. 
Advanced Management Ap- 
proach Inc., POB 8576, Cala- 
basas, СА 91302, 


LeBug, а Z80-based assembly- 
level debugging tool. With 
this program, breakpoints do 
not need to be removed to re- 
sume execution because they 
are already transparent. You 
can manipulate arithmetic 
and symbolic expressions, 
address expressions using 
register contents, and benefit 
from nondestructive memory 
tests, error codes, and built- 
in disk protection from over- 
writing. Floppy disk, $80. 
Lehey Microcomputer Sys- 
tems, Postfach 145, 6365 
Rosbach 1, Germany. 


Mailer, Version 1.2, a mail- 
ing-list management package 
running on the CP/M 2.2 
operating system. This pro- 
gram can read in address 
files created by word-pro- 
cessing and mailing pro- 
grams to create new files. А 
screen form simplifies data 
entry and updating, delimit- 
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Software Received 


ing the entry fields and 
catching common entry 
errors. Flappy disk, $150. 
Maurizi Associates, 1344 
Fitch Way, Sacramento, CA 
95825. 


Propstar, a typeset-quality 
printing program. Print 
Wordstar document files via 
your proportional space 
printer to achieve true pro- 
portional spacing. This pro- 
gram supports boldface, 
doublestrike, strikeout, 
underscore, formatting, and 


subscripts and superscripts. 


Floppy disk, $49.95. Civil 
Computing Corp., Suite 1, 
2111 Research Dr., Livermore, 
CA 94550. 


Tarbell Database System, an 
interactive database system 
whose programs use a com- 
mon file format. It includes 
ASCII files with fixed- and 
variable-length records. You 
can make changes in the way 
the files are accessed without 
changing the files. It is also 
possible to change the struc- 
ture of a file without changing 
the way that your file is ac- 
cessed. Floppy disk, $249. 
Tarbell Electronics, Suite B, 
950 Dovlen Place, Carson, 
CA 90746, 


c Gam ——R—  —ÀMÁ € 
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Attack of the Mutant Camels, 
an arcade-type game, As the 
pilot of a combat ship, you 
must destroy enemy droids, 
deadly pods, and 20 attack 
waves of Cosmic Cameloids. 
You win an extra ship for 
every wave of challenges you 
encounter. Be prepared for 
the enemies' bizarre psycho- 
logical disorientation tactics. 
Requires a joystick. For the 
VIC-20; cartridge, $29.95. 
Human Engineered Soft- 
ware, 150 North Hill Dr, 
Brisbane, CA 94005. 


Commodore 64 BASIC Pro- 
grams, an introductory pro- 
gramming package. Comple- 
mented by a seven-chapter 
book, this package includes 
30 programs that demon- 
strate the intricacies of the 
computer You are encour- 
aged to make modifications 
to improve program develop- 
ment and learn its tech- 
niques. For the 64; cassette, 
$16.95. Howard W, Sams & 
Co., 4300 West 62nd St., In- 
dianapolis, IN 46268. 


The Disk Librarian, a utility 
program designed to keep 


track of disk directories. You 
can search easily for a given 
directory attribute, catalog up 
to 150 disks, and easily back 
up the disks with a trilogy 
program, You can choose 
from nine facilities on the 
menu, including read and 
catalog, edit, display, print, 
comment line, and print disk 
labels. For the 4000/8000 
Series; floppy disk, $49.95. 
Computer Field Service, 660 
Longview Lane, Palatine, IL 
60067. 


Kindercomp, а collection of 
six learning games to encour- 
age computer skills in chil- 
dren between the ages of 3 
and 8. As they create color- 
ful pictures or find letters or 
numbers on the keyboard 
that match those on the 
screen, children are improv- 
ing their reading readiness 
and counting skills. Pictures 
and sounds promptly reward 
each successfully matched 
shape or completed number 
sequence, For the VIC-20; 
cartridge, $34.95, Human 
Engineered Software (see ad- 
dress above). 


Lazer Zone, an arcade-type 
game. You try to control two 


lasers against encroaching 
aliens. After you learn firing 


technique and movement, 
try to score as high as you 
can in 31 levels of increasing 
challenge. Requires a |оу- 
stick, For the VIC-20; car- 
tridge, $29.95. Human Engi- 
neered Software (see address 
above). 


MusiCalc 1 Synthesizer and 
Sequencer, a music-creation 
program, With or without a 
musical background, you can 
learn, play, compose, and 
understand music, rhythms, 
and sound produced by a 
synthesizer. You can use this 
program as an instrument, a 
songwriting or compositional 
aid, a music-theory tool, a 
sound-effects generator, and 
more. For the 64; floppy disk, 
$74.95, Waveform Corp., 1912 
Benita Ave., Berkeley, CA 
94704, 


Synthesound 64, a music- 
synthesizer program. Create 
music or special sound ef- 
fects that include bagpipes, 
outer-space panic, footsteps, 
or chirping birds. You play 
keys on one of two key- 
boards: solo or accompani- 
ment. Features include high- 
resolution piano-keyboard 
display, real-time clock, 
voices and filter modes, and 
storage of 256 patches. For 


Your HP Computer 
Deserves the 


Give your HP computer a high- drives: 3427 514" & And local 
back-up too. 

Our Multi-port Option allows 
two or three HP computers to 
share one disk drive. Every- 


performance disk drive like our 
new Series 3000 Winchester 
gubsystem. Transferring data 
at 174 kbytes/s...1ts the fastest 
micro-Winchester disk around! — thing is 100% HP compatible. 
You can choose from storage Мо software or hardware 
capacities of 5, 10, 15, 20, 30 MB. changes needed. 
Three sizes of optional floppy For complete specifications, 
please call 415/651-3300, 
or write today. 


BERING 


The Specialist in HP 
Compatible Disk Products. 


1400 Fulton Place, Fremont 
California 94539 TELEX 171596 
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the 64; floppy disk, $34.95. 
Human Engineered Software 
(see address above). 


Time Money Manager a 
dual financial- and time- 
management program. In 
Finance 64, you can make in- 
formed decisions on buy ver- 
sus lease options, payback 
analysis, profit margin, and 
future of present values. In 
Schedule 64, plan days or 
years in advance, get daily or 
weekly scans, or zoom in for 
detailed views. For the 64; 
floppy disk, $69.95. Human 
Engineered Software (see ad- 
dress above), 


VIC-20: 50 Easy-to-Run 
Computer Games, a collec- 
tion of educational games. 
Each one of these 50 easily 
entered programs contains 
less than 30 statements and 
offers games that help you 
explore many facets of pro- 
gramming and debugging 
your computer. Choose from 
Hurray, Beethoven!, Bird 
Watching, and the Backward 
Test, to name à few. For the 
VIC-20; cassette, 512.95, 
Howard W. Sams & Co. (see 
address above). 


IBM 
Personal Computer 


Autosort 86M, a sort/merge/ 
select utility program that 
places no limit on file size. 
Designed for large files with 
fixed-length fields within 
fixed-length records, this 
program can be used as a 
stand-alone sort routine with 
options that include nine 
modes of sort/select. Multi- 
users can sort simultane- 
ously as long as they use dif- 
ferent identification num- 
bers. Floppy disk, $150. Com- 
puter Control Systems inc., 
298 215% Terrace SE, Largo, FL 
33541. 


Catalog-Master, a disk-man- 
agement system. You can 


create and maintain a master- 
file directory of your disks to 
locate a desired Не when you 
need it, The directory can in- 
clude file descriptions, sort 
alphabetically by filename, 
and you can select only cer- 
tain groups of files to output 
by using a file-selection tem- 
plate. Floppy disk, $29,95. 
Generic Software, POB 790, 
Marquette, MI 49855, 


Certified Accounting Sys- 
tems, a group of five account- 
ing packages for use in busi- 
nesses. The packages consist 
of the Systems Guide to for- 
mat the software for your re- 
quirements; Accounts Pay- 
able, Accounts Receivable, 
General Ledger Inventory, 
and Payroll. Floppy disk, 
Systems Guide, $45; with 
automatic update, $295 each; 
without update, $195 each. 
Certified Software Inc., 9900 
SW Wilshire St., POB 25585, 
Portland, OR 97225. 


Data Evaluation System, a 
data-evaluation utility pack- 
age. А series of three routines 
that plot and fit data into а 
variety of mathematical 
models by nonlinear least 
squares. The results can be 
printed in full color The 
menu and special-function 
keys are combined to easily 
select designed routines and 
also various options within 
each routine, You can also 
manipulate data. Floppy 
disk, $250. R & L Software, 
1299 Beacon 9, Newton, 
MA 02168. 


Decision Maker, a logical- 
analysis program. Make in- 
formed decisions by seeing 
graphs to help you determine 
the most logical choice. Input 
alternatives and factors, and 
the computer shows you the 
best decision in detail, sum- 
mary, or graphic form. 
Floppy disk, $12.95, HCS, 
3616 Dannys Lane, Alexan- 
dria, VA 22311. 


Encore, a financial-modeling, 


spreadsheet-analysis, and de- 
cision-support system. Fea- 
tures include color graphics, 
plotting, printing, slide 
shows, and a graphics editor. 
Generate a formal report 
with one function key. The 
eight sections include an 
editor, spreadsheet, English 
modeling language, function 
library, an exec programming 
language, a report writer, a 
graphics system, and compu- 
tation and analysis. Floppy 
disk, $695. Ferox Microsys- 
tems Inc, Suite 611, 1701 
North Fort Myer Dr., Arling- 
ton, VA 22209. 


Ехес-І, a database-manage- 
ment system for profes- 
sionals, executives, and peo- 
ple in business. Includes 
mailing list, check manage- 
ment, appointment keeper, 
stock security, personal in- 
ventory, personal finances, 
and memo writing. Compati- 
ble with a word-processing 
program and other office- 
integration software. Floppy 
disk, $198. Micro Architect 
inc., 6 Great Pine Ave., Bur- 
lington, MA 01803. 


Executive Asaistant, an of- 
fice-management record-keep- 
ing system. By accessing the 
flexibility o£ Lotus 1-2-3, this 
information-management 
system is ready for you to run 
without previous program- 
ming experience. It can store 
information on five files, in- 
cluding people, to do, calen- 
dar events, and projects. 
Floppy disk, $100. Reston 
Publishing Co., 11480 Sunset 
Hüls Rd., Reston, УА 22090, 


Exette, a data-retrieval sys- 
tem, You can restore up to 18 
sectors on single- or double- 
sided disks that have been 
lost due to media wear, 
scratching, or other errors. 
The three functions include 
encode, verify, and restore. 
Data recovery transfers all in- 
formation to a new disk con- 
taining corrections. Floppy 
disk, $80. Errex Inc., 5 Re- 


search Dr, Ann Arbor, MI 
48013. 


FABS/PC, an assembly-lan- 
guage subroutine program. 
With Fast Access Btree Struc- 
ture (FABS) you can access 
large data files containing up 
to 65K records in one second 
or less. The speed of execu- 
tion is due to balanced key 
structure where keys do not 
need resequencing. A few of 
the commands include 
create, open, close, search, 
insert, delete, replace, build 
file, and more, Floppy disk, 
$150. Computer Contra) Sys- 
tems (see address above). 


Frieze Graphics, а printing 
and storing graphics-utility 
program. Without generating 
graphics, Frieze will produce 
a variety of screen dumps 
from an existing graphics dis- 
play or save and retrieve pic- 
tures while a program is in 
progress. This program will 
work with nine assorted 
printers, producing up to 16 
shading patterns on black- 
and-white printers and 256 
colors on calor printers. Flop- 
py disk, $55. ZSoft Corpora- 
tion, 370 Hermitage Court 
SW, Marietta, СА. 30064. 


Frustration, a learning game 
of mernory and skill. Try to 
guess the secret alphabetical 
sequence as you practice typ- 
ing letters in ascending order. 
Improves memory and typ- 
ing skills simultaneously as 
you try to light up 25 little 
boxes. Floppy disk, $29.95. 
Asmara Productions, POB 
1199, Noble, OK 73068. 


Incunabula, а strategy game 
set in an ancient civilization. 
Às your civilization advances 
and establishes arts and tech- 
nologies, it develops from a 
tribe to a clan, a nation, and 
finally an empire. Disasters 
along the way reduce the 
population as you fend off 
enemies. In the struggle 
toward civilization, only the 
selection of wise laws will 
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determine the success af 
your civilization. Floppy 
disk, $39. Expert Systems 
Inc., РОВ 9, Redmond, WA 
98052, 


InteCalc, an electronic- 
spreadsheet program. With 
three-dimensional, split- 
screen capability, you can 
custom- or sort sam- 
ple worksheets. Additional 
features include formula 
analysis by rows, columns, 
and pages; four numeric 
types; commas and floating 
dollar signs; and adjustable 
column widths for clarity. 
Floppy disk, $295. Schu- 
chardt Software Systems, 515 
Northgate Dr., San Rafael, 
CA 94903. 


MicroPlan, a financial-fore- 
casting package for business 
professionals. Plan cash flow, 
prepare budgets, report vari- 
ances, and analyze product 
pricing in símple steps with 
on-screen prompts. Build a 
financial model cell by cell. 
Specialized what-if capabili- 
ties available by the touch of 
a few keys provide quick 
solutions to puzzling fore- 
casting problems. Floppy 
disk, $495, Digital Research, 
160 Central Ave., РОВ 579, 
Pacific Grove, СА 93950. 


Move-It, a communications 
program for use in transfer- 
ring data between com- 
puters. Move important 
documents between loca- 
tions via modem regardless 
of hardware. The low error 
rate is due to error checking, 
auto-dial support, unat- 
tended operation, and on- 
line helps. The directory dis- 
play ensures disk integrity. 
Combines with Speedstart, a 
load-and-go system. Floppy 
disk, $150. Digital Research 
(see address above). 


The Organizer a file-link 
utility system for use with 
Lotus 1-2-3. Create a branch- 
ing-tree file-selection menu 
system to organize and in- 
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stantly access files. Ап easy- 
to-edit menu board with 
handy commands, With 
push-button menu selections 
on a file-link master menu, 
you can access up to six files 
that provide access to an ad- 
ditional six files. Floppy disk, 
$89. The Whiterock Alter- 
native, 8255 15th Ave. МЕ, 
Seattle, WA 98115. 


Oubliette, a fantasy-ad- 
venture game. This role-play- 
ing game uses text and 
graphics in ten dungeon 
levels of increasing chal- 
lenges, You control six adven- 
turers in their quest for gold 
and glory But when you 
enter the dungeon there is 
one escape and occasional 
encounters with monsters. 
Floppy disk, $39.95. Human 
Engineered Software (see ad- 
dress above). 


PlanStar, а financial-plan- 
ning and reporting package. 
Functioning like a visible cal- 
culator, this program stores 
data or arithunetic relation- 
ships at each spreadsheet 
position for financial model- 
ing. It separates data from 
calculation rules allowing for 
sequential logic. You can 
specify calculations in 
English rather than matrix 
notation. Reports and graph 
formatting @o not take up 
unnecessary spreadsheet 
space. Floppy disk, $595. 
Micropro International 
Corp., 33 San Pablo Ave., 
San Rafael, CA 94903. 


Reportmaker, a business tool 
for use in writing and pre- 


senting reports. The main 
menu offers several сот- 
mands: а pie-chart genera- 
tion program that can be can- 
celled without destroying 
data, the graph generator 
that is for bar charts with 
various shading methods, 
and a heading generator that 
lets you format. You can also 
design logos on the grid. 
Floppy disk, $130. Krepec 
Software Inc., Suite 208, 5460 


Royalmount, Montreal, Que- 
bec НАР 1H8, Canada. 


КІЛІ Relational Database 
Management System, an in- 
tegrated operational data- 
storage package. An interac- 
tive English-type language is 
used for the manipulation of 
data. A relational editor in- 
puts and updates records in- 
to database. The report gen- 
erator creates customized 
reports, And the program in- 
terface enables applications 
to be written in any high- 
level language. Floppy disk, 
$495, ABW Corp, РОВ 
M1047, Ann Arbor, MI 48106. 


RXSet, a printer-interface 
program. You set format and 
printer-control codes through 
interactive screens, In turn, 
receive a status report and ac- 
cess help screens to print 
numerous text files requiring 
different printing parameters. 
This program does not in- 
clude graphics capabilities. 
Floppy disk, $15.25. On-Disk 
Software, POB 382, Lincoln, 
MA 01773. 


The Sales Edge, a business- 
strategy success program. 
You can evaluate the human 
factors affecting your sales 
performance by learning cus- 
tomer buying styles, being 
aware of your own behavioral 
techniques, and preparing 
tustomer-specific strategies 
for opening, presenting, and 
closing of sales negotiations. 
Floppy disk, $250. Human 
Edge Software Corp., 2445 
Faber Place, Palo Alto, CA 
94303. 


Silver Software Series, four 
business-applications pro- 
grams. Silverwriter is the 
word processor for editing, 
creating and merging a mail- 
ing list, and printing. Silver- 
budget is the accounting and 
budgeting program. Silver- 
calendar is a multidmmen- 
sional scheduling section. 
And Silverfolio is the per- 
sonal inventory section. The 


portfolio also offers financial 
functions such as net-worth 
statement, lists of property, 
and amortization schedules, 
Floppy disk, $399. Douthett 
Enterprises Inc., 200 West 
Douglas, Wichita, KS 67202. 


Softplot/BGL, a graphics 
library for Microsoft BASIC. 
Enhance systems with graph- 
ics displays and add hard- 
copy graphics capability to 
any system with a dot-matrix 
printer or plotter. Improve 
technical, business, educa- 
tional, or other applications 
with a set of high-level com- 
mands to build graphics pro- 
grams. Floppy disk, $99. 
Graphic Software Inc., РОВ 
367, Kenmore Station, 
Boston, MA 02215. 


SuperCalc 2, an electronic- 
spreadsheet package. With- 
out typing in commands, 
you can format and make 
backup copies of your disks, 
rename and erase data files 
you create and display them 
on the screen, and find out 
haw much workspace is left, 
You can also set up what-if 
modeling spreadsheets. 
Floppy disk, $295. Digital 
Research (see address 
above}. 


Target Financial Modeling 
with Speedstart, ап elec- 
tronic spreadsheet for finan- 
cial modeling in accounting, 
marketing, finance, and 
banking. Features include 
forward referencing, condi- 
tional logic, column refer- 
encing, communication, data 
and statement consolidation, 
a report generator, and pre- 
written financial models. 
Floppy disk, $325. Digital 
Research (see address 
above). 


Ten Key, a concurrent calcu- 
lator program. Integrated in- 
side your computer, this cal- 
culating program lets you in- 
terrupt any application by 
pressing a command key. 
Press the key again, and the 


—————————————e—À—»»»Á" NN ———— 


former application is re- 
stored. It also has the ability 
to transport final totals back 
to the original application. 
Floppy disk, $48.50. Photon 
Software, POB 1408, Belle- 
vue, WA 98009, 


ТМР/Егее Form, an informa- 
tion storage and retrieval sys- 
tem for management plan- 
ning, Regardless of the drive 
you entered оп the command 
line, you can specify what 
drive you want to access for 
storing, listing, and deleting 
files without losing your pro- 
gram. Because the program 
will use the drive you specify, 
you can use any number of 
drives. Ploppy disk, $225. 
United Software Co., 243] 
East Douglas, Wichita, KS 
67211. 


TMP/Manager l, a struc- 
tured database-management 
system. Two master disks 
contain the following pro- 
gram tools or functions: dic- 
tionary, edit, select and sort, 
transfer, report maintenance, 
report writer, catalog and 
label writer, and a database 
directory. Ustng tags instead 
of index files, you can speed 
up the process by selecting 
and sorting only a portion of 
your database. Floppy disk, 
$595. United Software Co. 
(see address above). 


Under-Controi, a file-man- 
agement system. Automati- 
cally generate data-entry 
screens, sort, write reports, 
select records, and total them 
up. Allows for customizing 
and defining new fields such 
as legal-time accounting and 
billing applications. Floppy 
disks, $125. A+ Software 
Inc., 16 Academy St., Skane- 
ateles, WY 13152. 


Wordstar Professional, a col- 
lection of three word-pro- 
cessing packages that inte- 
grate with Wordstar. Mail- 
merge lets you combine in- 
formation from various 
sources to produce letters, 


documents, and files. With 
Spellstar, your spelling errors 
are located and checked 
against the 20,000-word 
American Heritage Dictionaries. 
With Starindex, you can cre- 
ate reference aids to help 
readers locate information in 
a report, contract, manual, or 
any document you prepare. 
Floppy disk, $345. Micropro 
International Corp. (see ad- 
dress above), 


Word-X, a word-processing 
package. Features include 
full-screen editor, word wrap, 
print text formatter, merge 
facility, function keys, help 
command, global changes, 
and the ability to obtain 
multiple copies. This pro- 
gram is compatible with 
other office-integration &ys- 
tems such as the database 
manager and executive infor- 
mation systems. Floppy disk, 
$98. Micro Architect Inc. (see 
address above). 


WSSORT, an interactive pro- 
gram, Select, merge, and sort 
sequential files, manage a 
database, or select up to 20 
specifications and 20 levels of 
sorting simultanecusly. The 
amount of information pro- 
cessed is disk based, and is 
thus not limited by memory. 
Floppy disk, $69.95. Nugget 
Software Inc., РОВ 440979, 
Aurora, CO 80044. 


p-Series Assemblers, Linker, 
and Librarian, cross-assem- 
bler programs for program 
development. Several relo- 
cating macroassemblers and 
a few compilers are sup- 
ported by a single universal 
linker named XLINK. A spe- 
cial symbolic format exists 
that contains module names, 
globals, and locals to use 
with external emulators and 
debuggers. XLIB, a universal 
librarian, is included to create 
and maintain object-code li- 
braries. Floppy disks, price 
not available. IAR Systems 
AB, РОВ 23051, 5-750 23 
Uppsala, Sweden. 


C ir e T 
TRS-80 


Accounts Payable, a business- 
accounting program. This 
can handle four standard 
general-ledger accounts plus 
an additional 14 expense ac- 
counts that you define. It can 
contain up to 1100 transac- 
tions on file, 75 vendors, and 
an unlimited number of in- 
voices per check, It automat- 
ically calculates due dates, 
discount dates, and can print 
in several formats. For the 
Model 4; floppy disks, 
$199.95. Radio Shack, 1400 
One Tandy Center Fort 
Worth, TX 76102. 


AgDisk (Crop Manage- 
ment), a financial agricultural 
program. Designed to be 
used with Visicale spread- 
sheets, this program helps in 
informed decision making of 
business crops. À few of the 
11 templates include grain 
marketing, corn yield, gross 
margin, growing days, field 
calculations, pivot applica- 
tion, and fertilizer needs and 
costs. Combined with a cal- 
culator program with a grid 
63 columns by 254 rows, you 
can construct formulas that 
ensure success. For the 
Model Ш; floppy disk, 
$69.95. Radio Shack (see ad- 
dress above). 


AgDisk (Feedlot Cattle Man- 
agement), an agricultural 
management program, Tem- 
plates on the feedlot cattle 
management disk include 
cattle feeder, steer marketing, 
carcass evaluation, protein 
supplement, and ration for- 
mulation. Combined with 
Visicalc spreadsheets, you 
can keep up with changes 
and evaluate data for future 
reference. For the Model III; 
floppy disk, $69.95. Radio 
Shack (see address above). 


Assembly Language Devel- 
opment System, a tool for de- 
veloping Z80 programs. The 
flve systems this program 


contains are a text editor, an 
assembler that converts 
source programs to 280 ob- 
ject code, a linker, a debug- 
get, and a file-transfer sys- 
tem, Previous knowledge of 
assembly language sug- 
gested. For Models III and 4; 
Hoppy disks, $149. Radio 
Shack (see address above). 


Business Graphics Analysis 
Pak, a colorful graphics pack- 
age for business presenta- 
tions. Enter data, select a 
chart type, format to your 
specifications, and print the 
screen. Choose from four 
types: line charts, bar charts, 
pie charts, and scatter charts, 
Select variations such as 
automatic scaling, format- 
ting, labeling, chart width, 
straight or curved lines, solid 
ot dotted lines, shading, 
frames, and numeric scale 
labels. You can also manipu- 
late data. For Madels Il and 
12; floppy disk, $249. Radio 
Shack (see address above). 


Executive Calendar, a time- 
management program. Plan 
your daily and weekly sched- 
ules or display and print any 
month of the year. The dates 
of 17 holidays are pro- 
grammed in the calendar sec- 
tion, and the calculation abili- 
ty lets you figure the number 
of days needed to complete 
a specific project. For the 
Model 100; cassette, $19.95. 
Radio Shack (see address 
above). 


Graphicom, a graphics- 
design program. You can 
create, edit, and transmit pic- 
tures and text. Written in 
FORTH and designed for the 
novice user, you let the 
graphics guide you through 
the program. This 

can even facilitate communi- 
cation between people of dif- 
ferent languages. For the 
Color Computer; floppy 
disk, $24.95, Spectrum Proj- 
ects, 93-15 86th Dr., Wood- 
haven, NY 11421. 
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Payroll, a payroll system for 
small businesses that tracks 
earnings, deductions, and 
taxes for each employee. You 
can customize your system to 
meet local, state, and federal 
tax laws. It keeps historical 
records by current period, 
quarter, and year for all 
employee earning and de- 
ductions, plus all employer 
liabilities. It lets you design 
reports or print reports for 
audit trails. For the Model 4; 
floppy disk, $199.95. Radio 
Shack (see address above). 


Spectaculator, a calculator 
program. Your screen be- 
comes a worksheet with rows 
and columns. You can budget 
and forecast, do statistics, 
and even do math home- 
work. Prepare a table format 
with formulas for easy recal- 
culation to avoid retyping. It 
can print any or all of a docu- 
ment. For Models I and III; 


cassette, $34.95. Radio Shack 
(see address above). 


Starblaze 100, a space-arcade 
game. With one of your three 
ships, you must move from 
planet to planet. You can fire 
up to three missiles at a time 
with the space bar. Be certain 
not to move when you are in 
the transporter or your ship 
wil! be destroyed. For the 
Model 100; cassette, $19.95. 
Radio Shack (see address 
above). 


Videotex Plus, a communica- 
tions package, You can com- 
municate with a variety of in- 
formation services and host 
computer systems, The three 
modules include an interac- 
tive terminal and data com- 
munications program, a 
specialized program for use 
with store and forward infor- 
mation services, and a pro- 
gram to prepare auto-log- 


You know nothing's free and we're not giving anything 
омау. What we're doing is offering you a unique 
ОНАН? to save hundreds or even thousands of S 
dollars $ on computer hardware, software, video and 


videotape products. 


Wa're angry about the high price of these products. 

We hove spent over a yeor researching ways to save 

and have come m a solution that delighted us and 
@ 


we balieve will 


ight you. This research cost us a lot 


of time and money. The results can be yovrs for just 


on/auto-dial procedures. You 
can print hard copies with a 
printer-contro] feature. For 
the Model 4; floppy disk, 
$49.95, Radio Shack (see ad- 
dress above). 


Other Computers 


Graphics Subroutine, а 
graphics programming aid. 
Move small and large draw- 
ings smoothly around the 
screen one pixel at a time. 
Keep a drawing stationary to 
draw or color in your own 
animations or cartoons. For 
the Spectrum; cassette, £1D. 
Fowler Software, Hendon 
Mill, Nelson, Lancashire BB9 
BAD, England. 


MorseKey, a Morse code to 
ASCII converter. Written far 
disabled children, this pro- 
gram is valuable for anyone 
wishing to use a computer as 
a communications device. 
For the Epson Notebook 


This is the final "Sofhware 
Received" section in BYTE. 
№ will be replaced by ex- 
panded coverage of software 
in pur "What's New?" sec- 
tion beginning in June. This 
expansion will include color 
pictures in “What's New?" 
and the relocatian of the be- 
ginning of this section to the 
front of the magazine. Color 
transparencies (slides), 
35mm or larger. stand a bet- 
ter chance of being used than 


Computer; microcassette, 
$45. Blue Heron Software, 
POB 91927, West Vancouver, 
British Columbia V7V 454, 
Canada. 


Nest Egg П, a strategic finan- 
cial-planning program. Cal- 
culate retirement finances, 
your children's education, 
vacation plans, and trust 
funds. Test several assump- 
tions and calculate alternative 
futures. For the Timex/5in- 
clair 1000/ZX81; cassette, 
$19.95. Computer Ware Pub- 
lishing, 3rd Floor, 234 Fifth 
Ave., New York, NY 10001. 


PID.COM, a program that 
provides graphic, program- 
mable, programmed instruc- 
tion with phased expert 
ments in closed-loop control. 
No previous mathematics re- 
quired. For the Heath/Zenith 
H-/Z-89; floppy disk, $26. 
Friendliware, POB 21206, 
Lansing, MI 48909.8 


want their software to be con- 
sidered for inclusion [п 
"What's New?" should send 
information or products to 
New Products Editor, BYTE, 
70 Main St, Peterborough, 
NH 03458. Of course, we 
will continue to do full re- 
views of software alse, Pub- 
lishers who want their pro- 
grams to be considered for a 
full review should send a 
copy of their product to the 
Product Review Editor at the 
same address, 


color prints. Publishers who 
$10. No rip off. No catch. Just cold hard facts on how 


to save. А fee so small—probably retrievable on the 
purchase of 1 box of disks. 


BYTE's Bits 


Used Equipment Repository 


We are enthusiasts, just as pon are, trying to provide 


а way to make financially feasible what we consider 


The Harvester i rof- Harvester accepts - 
{һә тоз? кама, educational, entertaining pastime it diclum Йө де Nervi MA an ena _ 
America has ever known. If you can believe in us. If : : | 4 Re ras 
yov can envision buying at or below wholesale and used computers in service’ | puteus well as peripherals 


with other nonprofit associa- 
tions requiring computers 
but unable to afford them, 
Donations are tax deductible, 
and reimbursements for ship- 
ping fees are available. 


software, and supplies. For 
information, call or write Ed 
Simpson, The Harvester, 
POB 931, Columbia, MD 
21044, (301) 997-4992. m 


save more than you thought possible. Please send ten 
dollors to: 


High Tech Friends Dept. BM 
RD#3 Evans City, РА 16033 
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Ask BYTE 


Conducted by Steve Clarcla 


Kaypro Composite 
Video 


Dear Steve, 

I would like to know how 
to connect a Kaypro Il to a 
monitor that accepts 1-volt 
composite video. 1 have not 
been able to obtain schemat- 
ics. Is there any way around 
this? Thanks. 

Henri J, Poche 
New Orleans, LA 


The Kaypro П video output 
cannot be sent directly to а 
comtposite-video monitor. You 
will have to combine the Kay- 
pro's horizontal sync, vertical 
sync, and video signals into a 
composite-video signal first. 

The separate video signals are 
available at the following pins of 
connector П: 


Pin 1 horizontal sync 
Pin 2 (key) 

Pin 3 video 

Pin 4 vertical sync 


An example of a good video- 
combiner circuit can be found in 
an Intel application note titled 
"A Low Cost CRT Terminal 
Using the 8275." The number of 
the application note is AP-62, 
and it can be obtained from In- 
tel Corporation, 3065 Bowers 
Ave., Santa Clam, CA 95051. 

Kaypro schematics and a 
manual on the theory of the 
Kaypm's operation can be ob- 
lained from Micro Cornucopia, 
РОВ 223, Bend, OR 97709. . . . 
Steve 


B0 by 24 on an 
H-19A 


Dear Steve, 

After reading "Build the 
Micro D-Cam Solid-State 
Video Camera" in the 
September 1983 BYTE, 1 
realized that my system was 
deficient because I had no 
high-resolution graphics. My 


system consists of a Heath 
H-19A terminal, Heath H-8 
computer with 60K bytes of 
RAM, and a disk system. My 
terminal is connected to the 
computer via RS-232C. 
What determines the 80- 
column by 24-line format in 
the display? And if I want 
high-resolution graphics, 
what modifications can I 
make to accomplish this? Will 
[ be able to retain an 80 by 24 
display with these modifica- 
tions? Алу help will be 
appreciated. 
John Loong 
Oak Park, IL 


Most computer terminals have 
a similar set of components that 
allows characters to be displayed 
on a video-display screen. The 


components generally consist of 


1, A keyboard controller that 
converts key closures into 
ASCH {American National 
Standard Code for Informa- 
tion Interchange) code. 

2. Amemory system to store the 
input data. 

3, A video-display controller to 
access the data and properly 
position it on the video 


display using timing cir- 


сийту, 

4. A character generator that 
converts the data into read- 
able characters on the video 
display. 

3, A UART (universal asyn- 
chronous receiver/transmit- 
ter) to send the input data to 
the computer. 


When а character 13 entered at 
the keyboard and converted to 
ASCII code, it is simultaneously 
sent through the ЦАКТ to the 
computer and io the internal 
memory in the terminal. If the 
terminal displays 24 lines of 80 
characters, the size of the 
memory system is usually 2K 
bytes (24x80=1920 bytes—it’s 
rounded up to an integer power 


of 2). The video-display con- 
troller then continuously ac- 
cesses data from the memory 
system and sends it to the 
character generator for display 
on the video display. 

Each line of characters on the 


| screen is composed of a number 


of "scan lines.” Typically, several 
hundred scan lines are presented 
on the screen in a fraction of a 
second, which makes the display 
look like it is being presented all 
at once. These scan lines are 
composed of a number of dots 
that represent one slice of each 
character on the display line be- 
ing presented. For example, de- 
pending on the character gen- 
erator, the letter "T" might have 
five dots in the first scan line and 
a single dot in the next six scan 
lines, using a 5- by 7dot char- 
acter generator. 

Terminals constructed in this 
manner cannot be used for high- 
resolution graphics unless 
significant modifications are 
made to the circuitry, One 
reason is that the amount of 
memory needed in a stand-alone 
terminal would have to be much 
larger than the 2K bytes built 
into the terminal. This doesn't 
mean it cannot be done. A good 
reference on the subject is a book 
written by Donald E. Lancaster, 
Son of Cheap Video, which 
can be obtained from Priority 
One Electronics or other adver- 
tisers in BYTE. An article in 
Microcomputing magazine 
shows how to use the TVT 6 5/8 
terminal discussed in Don Lan- 
caster's book with the Heath H-8 
computer system (see “Cheap 
Video for Your Heathkit H-8," 
Microcomputing, March 1973, 
page 24). 

Also, Heathkit is now offering 
a color graphics board for the 
H-8 computer that has three 
color display modes and 256- by 
192-pixel resolution. This board 
is for use with a video device that 
accepts NTSC (National Televi- 
sion System Committee) com- 


| posite video, . . . Steve 


A Faster Z-B9 


Dear Steve, 

How much would it entail 
to upgrade a Z-89 to operate 
at 4 or 6 MHz using a new 
crystal and а Z80A or ZBOB in 
place of the original Z80? 
What else would have to be 
done? 

Fred Ernst 
Skokie, IL 


Some care must be exercised 
whenever a piece of commercial 
equipment is modified to increase 
its speed. In some cases, it may 
be as easy as replacing the crystal 
and upgrading the processor. 
However, in most cases, the 
memory chips also must be re- 


| placed to be compatible with the 


new memory access times de- 
rived by the processor. Depend- 
ing on the new processor clock 
rate, chips with access times of 
150 to 200 nanoseconds will be 
needed. The existing chips 
should be checked to verify if 
their access time is compatible 
with the new clock rate, This 
aiso includes any ROM (read- 
only memory) chips іп the 
circuit, 

The schematics of the device 
also should be checked to verify 
that the new crystal is used only 
by the processor and not by other 
circuitry such as the video con- 
troller and disk drives. In many 
cases, all clock les in 4 
device are derived from ihe same 
master oscillator. , , . Steve 


A 2716/2732 
Programmer 


Dear Steve, 


[have finally realized that, 
for me, the era of the 2716 
EPROM (erasable program- 
mable read-only memory) is 
about over. Having stocked 
up on some 27325 and still 
having only a 2716 program- 
mer, I'm looking for an easy 
method or an adapter that 
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Ask BYTE 


2716 
EPROM 
SOCKET 


Figure 1: Programming the 2732 as two separate 2K-byte segments. 


can be used to program 2732s 
on a 2716 programmer. What 
I have in mind is something 
that can plug into the existing 
socket on the 2716 program- 
mer. Thank you. 

Michael Graham 

Cameron Park, CA 


There is no direct method of 
converting a 2716 EPROM pro- 
grammer into a 2732 program- 
mer by using the existing 2716 
socket, Another address line, 
which does not appear on the 
2716 socket, is needed for the 
2732 (A11). 

Figure 1 is a circuit diagram 
that shows how to get around 
this problem if you are willing 
to program the 2732 as two 
separate 2K-byte segments, The 
circuit assumes that you have a 
standard 2716 programmer and 
are going to convert it to pro- 
gram Intel-type 2732 EPROMs. 
To make the conversion, the 
functions of pins 18, 20, and 21 
of the 2716 must be modified 
before they are sent to the 2732 
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programming socket. The follow- 
ing table shows the functions of 
these pins for the two EPROMs: 


Pin 2716 2732 
8 CE/PGM CE 
20 ОЕ OE? W 
л V. All 


As shown in figure 1, All is 
produced at the 2732 socket by 
a switch that selects either the 
upper 2K bytes or the lower 2K 
bytes of the 2732, This is not a 
terrible inconvenience because 
the 2716 programmer works with 
a maximum 2K-byte block of 
data, 

Væ now must be routed from 
pin 21 on the 2716 socket to pin 
20 on the 2732 socket. The prob- 
lem is that the Ve pulse for the 
2716 varies from +5 volts (V) to 
+25 V, and the voltage levels for 
ОЕ/М» оп the 2732 vary from 0 
V to 25 V. The transistor shown 
im the circuit performs this 
voltage translation. If you intend 
to use 2732 Аз in the circuit in- 
stead of the standard 2732, the 


Mode 
Head 
Standby 
Program 


Verify 
Inhibit 


Table 1: А truth table. 


maximum voltage must be re- 
duced from +25 V to +21 V at 
pin 20 of the 2732 socket. 

To produce a proper signal at 
the CE pin of the 2732, the 
truth table (see table 1) must be 
used, 

The 4016 CMOS (comple- 
mentary metal-oxide semicon- 
ductor) transmission gates and 
the 4049 CMOS inverters 
shown in figure 1 perform this 
translation. CMOS chips were 
selected to keep the power con- 
sumption from the 2716 pro- 
grammer low, but equivalent 
TTL (transistor-transistor logic) 


or LS (low-power Schotiky) 
chips can be substituted. 

All other lines from the 2716 
Socket should be routed directly 
to the 2732 socket... . Steve 


Starting Points 


Dear Steve, 

I want to buy test equip- 
ment so that I can start build- 
ing computer kits and learn- 
ing about digital electronics, 
but I доп know which in- 
struments I really need and 
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how much performance they 
should have. 

My main fears are that I 
will buy an instrument that 
I won't use a great deal and 
that [ will buy an instrument 
that is not capable of the per- 
formance necessary for com- 
puter circuitry. I want to be 
able to work with processor 
clock speeds to 6 MHz. 

I know I'll need a quality 
VOM (volt-ohm meter). 
Please help me choose other 
instruments that will get me 
started. Thanks, 

Tony С. Essman 
Bartlesville, OK 


As you start building and 
learning about digital and 
analog circuitry, you will find 
that your VOM will be the first 
piece of equipment you reach for 
when something doesn’t work. It 
will be used to determine if your 
power-supply wiring is correct 
and if your voltage levels are 
proper. Your decision to obtain a 
quality VOM is thus an excellent 
опе, 

A logic probe wil! also be іт- 
portant when analyzing digital 
circuits. You can obtain a good 
logic probe and pulse catcher 
combination from Priority One 
Elrctronics (see ils ad in BYTE). 
The model number of the probe 
is O7GSCLPI, and the price is 
around $45. This probe will re- 
spond ta a pulse train of 10 MHz 
and to a single pulse as shart as 
50 nanoseconds. The probe has 
pulse- or transition-level storage 
capability. 

А good oscilloscope is expen- 
sive, bul if you are serious about 
learning more electronics it will 
be a valuable item. Priority One 
Electronics also has a scope that 
will fill your needs. The model 
number is 07ВКР1522, and the 
price is about $595 for a 20-MHz 
dual-trace scope, If you are in- 
terested in building a scope kit, 
you should look at Heathkit’s 
10-45850) dual-trace 10-MHz 
scope, which is advertised for 
about $470 т ils 1983 cata- 
log. .. . Steve 


Dear Steve, 

lam a fairly new subscriber 
to BYTE who has been in- 
trigued by your Circuit Cellar 
projects. But while 1 have a 
good understanding of com- 
puters, I have virtually no 
knowledge of electronics, 
Can you suggest any books 
or materials that would help 
me get started? Also, which 
of your projects would you 
recommend for a beginner? 1 
am interested in computer 
peripheral devices. Any in- 
formation or advice would be 
truly appreciated. 
Jeffery S. Bond 
Thousand Oaks, CA 


Many good books are available 
lo assist you in getting a better 
understanding of electronics. If 
you scan the advertising pages 
in BYTE, you will find just 
about everything you need, or 
you can obtain many of these 
books at a Radio Shack store. 

If you have never worked with 
electronics, you could start with 
material that covers DC and AC 
circuit theory, then advance to 
books on digital electronics and 
linear circuits. However, a mix 
of reading and hands-on ex- 
perience is probably fhe most en- 
Joyable way to get started. A 
good book called Getting 
Started in Electronics by For- 
rest Mims uses this approach. 

As you begin building circuits, 
you also тау need technical data 
manuals that describe the func- 
Hons of the devices you are 
using, Most chip manufacturers 
publish data manuals that cover 
TTL (transistor-transistor logic), 
CMOS (complementary metal- 
axide semiconductor), and linear 
devices. 

You also will need some tools 
of the trade when you actually 
start building and checking out 
your circuit. To get started, you 
should have at a minimum я 
good VOM, a soldering iron, 
some wire-wrap equipment, and 
а lot of patience, 

As a first project, don't pick 
the MPX-16. Choose a simple 
circuit like the ECM-103 modem 


in the March 1983 BYTE or one 
of my other circuits with a low 
component count. You also can 
pick up a compilation of other 
Circuit Cellar projects in the 
volumes of Ciarcia’s Circuit 
Cellar sold through the BYTE 
Book Club. . . . Steve 


Dear Steve, 

I have three questions that 
І hope you will answer. First, 
what is virtual memory? Sec- 
ond, what is a memory 
cache? Finally, what are the 
pros and cons of the new 
32-bit microprocessors? 
Thank you, 
Sanjoy Mahajan 
Pittsburgh, PA 


Virtual memory is п concept, 
as opposed to a physical entity, 
The concept allows running very 
large programs in a relatively 
small physical-memory space. It 
works by bringing small seg- 
menis of a program into main 
memory from disk or drum stor- 
age and running those segments 
of the program. When these pro- 
gram segments have been run, 
new segments are brought into 
the same memory space and 
oueriay those previously run, In 
this manner, virtually any size 
program can be run in a limited 
memory Space, 

Cache memory is a relatively 
small but fast RAM buffer phys- 
ically located in the processor of 
a system, Portions of the rela- 
tively slow тат RAM are 
brought into the cache memory 
where they are executed at high 
speeds. For example, a large 
main memory could consist of 
MOS (metul-oxide serniconduc- 
tor) RAM chips with access 
times of 150-200 nanoseconds 
(ns), while the ache RAM could 
be ECL (emitter-coupled logic) 
chips operating with 45-ns ac- 
cess times. By running program 
segmenis in cache, a large in- 
crease in performance can be 
obtained. 

The pros and cons of 32-bit 
microprocessors are numerous, I 
will touch on a few. The obvious 
advantage is that wider data 


buses offer an increase in speed 
because more bits can be manip- 
ulated with the same number of 
machine cycles, More powerful 
J2-bit instructions also make 
number crunching and string 
handling much more efficient. A 
disadvantage is that wider data 
buses and address buses mean 
carrying a lot more wires around 
the system, Another disadvan- 
lage, in the short term, is that 
software for the 32-bit micropro- 
СЕ55075 is nat as available as it 
is for the smaller ones. , ‚ . Steve 


The ECM-103 Modem 
Revisited 


Dear Steve, 

I have your ECM-103 
modem kit ("Build the 
ECM-103, an Originate/ 
Answer Modem," March 
1983 BYTE, page 26) and was 
wondering about the pos- 
sibility of adding an auto- 
dial/auto-answer feature. Do 
you have any suggestions on 
how to accomplish this? I've 
seen inexpensive Touch-Tone 
chips advertised. How does 
the auto-answer mechanism 
work, and how could I go 
about integrating them? 
Thanks. 

Ian Cassell 
Philadelphia, PA 


Implementing auto-answer/ 
auto-dial features in a modem 
сап be quite complicated if the 
full power of these features is to 
be used. For example, a full-fea- 
tured auto-dial modem resolves 
all the call-failure conditions 
that normally exist when mak- 
ing a call, such as busy signals 
and no-answer conditions. 

Simplified versions of these 
fentures can, however, be im- 
plemented with some available 
Chips. Radio Shack is offering a 
set of telephony chips that can 
be used in these applications. 
They are the TCM1512A Ring 
Detector and the ТСМ5089 
Tone-Dialing Encoder. 

The TM599532 modem chip 
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used in the ECM-103 has a pin 
that can be used for Touch-Tone 
dialing purposes, An analog 
signal present on the EXI (exter- 
nal input, pin 17) pin of the 
modem is passed through to the 
telephone line. You can make a 
simplified version of an auto-dial 
function by using this pin and 
the tone encoder. The EXI input 
is enabled when ATE is high, 
ALB fs low, and SQT is high. 
For the ECM-103, these condi- 
tions are met when the origi- 
natelanswer switch is in the 
originate mode prior to a valid 
carrier-detect signal. 

The ring detector can be used 
lo connect the output of the 
ECM-103 to the phone lines 
when a ring signal is detected. 
The ECM-103 also should be 
switched to the answer mode by 
this signal if it is not already in 
this mode. Circuitry also can be 
introduced that causes the 
modem to automatically hang up 
if a valid carrier-detect signal is 
not received in а preset time 
period. . . , Steve 


Dear Steve, 

Two of us bought your 
ECM-103 modem. My friend 
connected one to his Drake 
Theta 9000E terminal for 
amateur radio use, and I con- 
nected mine ta my Kaypro Il. 
We have had some success, 
but not in the normal man- 
ner When ] use the Term 
program from Kaypro that 
converts my computer into a 
dumb terminal, I can receive 
the signals originating from 
my friend but not my own 
ASCII characters. 

1 can send files through 
CP/M using PIP, transferring 
from the file in disk, to TTY: 
or PUN:, and using the echo 
feature ] am able to see what 
1 send. But 1 am able ta do 
this only i£ I put the modem 
in the originate mode and 
connect the "mysterious 
jumper" between pins 5 and 
6. Although we can commu- 
nicate, we had not antici- 
pated that the conversations 
would be only “one way.” 
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Here are my questions: 
What does the jumper do? 
Must one of us stay in the 
answer mode? We are using 
only the acoustic enclosures. 
Should we change to trans- 
former coupling? Thank you. 
Mario Handler 
Caracas, Venezuela 


First of all, let me clear up the 
question about the "mysteripus 
jumper," When a modem and 
computer are linked together, 
they must have some method of 
telling each other what they are 
doing and what they want to do 
next. These signals that are 
passed back and forth are gen- 
erally termed handshaking 
signals. Pins 4, 5, and 6 of the 
К5-232С cable are handshaking 
lines and are generally called 
RTS (request io send), CTS 
(clear to send), and DSR (data 
set ready), 

DSR im the ECM-103 is 
always set to à high level, tell- 
ing the computer that the data 
set is ready (the modem is con- 
nected in this case). Normally, 
the computer sends a signal back 
through the DTR (data terminal 
ready) line to tell the modem 
that it is there. Both devices now 
know that the other exists. Note 
that the ECM-103 does not look 
for the DTR signal on pin 20 
because it is assumed that a ter- 
minal exists, When you want to 
send data from the computer to 
the modem, the computer sends 
out an RTS signal to the modem. 
If the modem is ready to accept 
the data, it sends back a CTS 
signal, and the computer or ter- 
minal then sends the data to the 
modem. 

If the RTS and CTS lines in 
the ECM-103 are jumpered to- 
gether, as soon as the computer 
asks permission to send data by 
setting RTS, ii өгіз an immediate 
“yes you can” signal from the 
CTS line. This should satisfy 
most applications. The other 
way this can be handled is to set 
the CTS line to a state where it 
is always telling the computer 
that it ts ready. This is done by 
placing the jumper between pins 
Sand 6. One of these two con- 


figurations will handle most 
cases where the terminal soft- 
ware needs a handshaking 
signal, 

The ECM-103 was designed to 
be used in either the answer or 
originate mode depending on 
how the modem on the other end 
of the line was set. Both modems 
cannot be set to the same mode 
or you will not be able to com- 
municate properly. In general, 
the caller is set in the originate 
mode and the modem that is 
сайға is set to the answer mode. 

You should nol have Ю go to 
transformer coupling to get 
proper response from the 
ECM-103. However, if the room 
noise is high on etther end, 
direct connections would be 
helpful. . . .Steve 


Cable Computing 


Dear Steve, 

I have been wondering if 
anyone has invented a 
modem for cable TV. Because 
the idea of tying up the 
phone for local communica- 
tions or paying for my own 
phone line doesn't excite me, 
I would welcome the devel- 
opment of such a device. T 
also would be interested to 
know if a device like this 
could have channels, not 
only so that you could switch 
to an empty channel, but so 
that different makes of com- 
puters could have designated 
channels. 

Currently, our local cable 
company is letting a corpora- 
tion and a community col- 
lege use its cable as a high- 
speed link. | think it would 
make sense to make use of 
these frequencies. 


Joel Stevey 
Nyack, NY 


Taking advantage of the cable 
TV frequencies for computer 
communication is going to be 
one of the next big areas in 
home-computer technology. In 
fact, it has already begun, as you 
mentioned, with cable stations 


being used for high-speed links. 
Teletext services also nre being of- 
fered by networks and indepen- 
dent stations that send informa- 
tion in the vertical interval of 
regular TV broadcasts. However, 
decoders for this information are 
still very expensive, with prices 
ranging around $2000. 

The home compuierist may 
soon see systems from Matsu- 
shita Electric that will include 
a combination teletext decoder 
and personal computer for com- 
munication over cable TV sta- 
tions. This equipment would be 
rented by the cable company for 
use on its channels carrying this 
type of information service. 
Standards for this type of service 
are still being worked out, and 
the system may use the full TV 
channel rather than the vertical 
interval. 

Full communication between 
computer users over cable nel- 
works will probably be next with 
all this activity in the area. A 
good source for keeping up with 
this type of technology is the 
Video Electronics column of 
Radio-Electronics magazine, 


where new developments in this 
area are periodically dis- 
cussed... . Stevelll 


In “Ask BYTE.” Steve Ciar- 
cia answers questions on 
any area of mitrocom- 
puting. The most represen- 
tative questions received 
each month will be am 
swered and published, Do 
you have a nagging prob: 
lem? Send your inquiry to: 

Ask BYTE 

cia Steve Clarcia 

РОВ 582 

Glastonbury, CT 

06033 

Due to the high volume 

of inquiries, personal re- 
plies cannot be given. Ali 
lerters and photographs 
become the property of 
Steve Ciarcia and cannot 
be returned. Be sure to in- 
clude "Ask BYTE” in the 
address. 


What's New? 


SOFTWARE 


MusicAXriter Scores 
with Apples 


Passport Designs 15 market- 
ing Polywriter, a music-writing 
program for Apple !| series 
computers. Polywriter gener- 
ates and outputs to a printer 
rnusical scores of whatever is 
played on a Soundchaser key- 
board. Diverse score formats 
can be printed: single treble 
line, single bass line, piano 
score, choral score, treble clef 
with piano, bass clef with 
piano, and full orchestral score, 

Polywriter prints standard 
music notation. t handles note 
divisions, seconds, accidentals, 
ties, up or down octave adjust- 
ments, fiags and bearns, split 
stemming, triplet brackets, 
rests, any key signature, trans- 
position up or down nine half- 
steps, and up to 15 time signa- 
tures, including complex and 
asymmetrical. its full-scaie 
editor can manage lyric and 
chord symbols. 

Minimum system elements 


are a Soundchaser Basic Sys- 
lem, a fioppy-disk drive, moni- 
tor, Grappler printer interface 
card, a dot-matrix printer with 
graphics capabilities, and an 
Apple il, il+, or lle or equivalent 
compatibie. The suggested list 
price is $595, Passport Designs 
Inc. is located at Surte 103, 625 
Miramontes 5t, Half Moon 
Bay CA 94019, (415) 726- 
0280. 

Circle 554 оп inquiry card. 


File Sort for Visicaic 

A machineJanguage Vist 
calc file-sorting utility is avail- 
able from Keene Computing 
Services Company XVCSort 
lets you sort any block of data 
made up of either strings or 
numeric constants. Sorts can 
be performed in ascending or 
descending rows or columns 
and with any number of cob 


umns or rows setting the sort- 
comparison order. This utility's 
only requirement is that the 
model's data be saved in a /DIF 
file. 

XVCSort is compatible with 
systems running LDOS 5.1.x or 
TRSDOS/LDOS version ё. The 
Suggested price is $25.00. 
When ordering, specify DOS 
and computer. Contact Keene 
Computing Services Go., Suite 
43, 407 Маде St., College Sta- 
tion, TX 77840, [409) 846- 
4426. 

Circle 562 on inquiry card. 


Church Management 
Programs Available 
ACTS church financia! and 

information. management 
packages are available from 
Burr Computer Consultants. 
The financial programs are бе- 
signed to handle all general 
and special income and ex- 
penses. They include provi- 
sions for checkbook accounts, 
payroll, and donation accoun- 
ting. They also include five 
monthly financial statements. 
ACTS information manage- 
ment programs provide utilities 
to maintain member profiles, 
directory listings. visitor follow 
up, attendance tracking, and 
shepherding programs. They 
offer profile-search functions as 
well as the ability to generate 
mailing lists and Interface with 
word-processing programs. 
Distributed іп dBASE |І 
source code, ACTS’ minimum 
requirements are two double- 
sided, double-density 48-tpi 
disk drives. Programs are avail- 
able in most CP/M, MS-DOS, 
and PC-DOS formats. 
Churches with memberships 
п excess of 500 require larger 
disk capacities. The programs 
are 5300 each. or both can be 
purchased for $500. Manuals 
alone are $30, Contact Burr 
Computer Consultants, 6402 
Thoreau's Way, San Antonio, 
TX 78239, |512) 650-4342. 
Circle 569 on inquiry card. 


Program Orders 
Disk Files 
Catalog-Master organizes 
and maintains a master file 
directory of your floppy disks. 
К composes directory reports 
sorted in alphabetic order by 
filename. Individual file de- 
scriptions can be merged with 
master directory reports, 
Catalog-Master will index 
any disk volume supperted by 
CP/M-80 version |. An BO-cok- 
umn by 24-іпе display and 
48K bytes of memory are 
needed. Disk formats are ама} 
able for Epson OX-10, Heatty 
Zenith 290, Кауро 1/4, and 
other CP/M-80-based com- 
puters. Catalog-Master 15 
$29.95, For full particulars. 
contact Generic Software. De- 
partment 14Р. 190 Timber, Mar- 
quette, М! 49855, (906) 249- 
9801. 
Circle 557 on inquiry card. 


Peachpak 4 for 
16-Bit Computers 
Peachtree Software is distrib- 
uting an updated version of its 
Peachpak 4 accounting pack- 
age that’s fashioned to run on 
l6-bit microcomputers. Com- 
prising general ledger, ac- 
counts receivable, and ac- 
counts payable modules, 
Peachpak has been enhanced 
with expand and compress 
abilities that let you adjust your 
work for 80-column printing 
without exiting to DOS. In ad- 
dition, the operators manual 
has been rewritten, 
Peachpak 4 will run on the 
following 16-bit microcom- 
puters; Compaq, Eagle PC, 
ВМ PC, Texas Instruments Pro- 
fessional Computer, and Zenith 
2-100. К lists for $395. For more 
information, contact Peachtree 
Software Inc., 8th Floor, 3445 
Peachtree Rd. NE, Atlanta, GA 
30326, (BOO) 247-3224 in 
Georgia, (404) 239-3000, 
Circle 550 on inquiry card, 
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Monte Carla f Dataset 
Simulations ма l ues 


| Number Average 
188 1030 
Minim Maxi 
тїр | бахыт 


Fitness|) 


ver 
Std О 
Б 


Std Dew 
УВЫ | 


кш 
Eus | Е 


Statistical Simulators 
Released 


Actuarial Micro Software has 
released two general-purpose 
statistical simulators for Apple 
i! and {ВМ PC computers: Gass 
and Monte Carlo Simulations. 
Gass simulates as many as 0 
variables simultaneously and 
combines them into a single 
user-defined algorithm. Vari- 
ables can be either random, 
Boolean, functional, or com- 
pound. Randorn variables can 
be any of !3 different prob- 
ability distributions, including 
empirical tables, Gass also fea- 
tures on-line documentation 
and the аршу to produce re- 
ports that summarize final 
results, display intermediate 
values, and present histo- 
grams. 


Monte Сапа Simulations 
can perform statistical analyses 
and construct models Nh 
employs the chi-square good- 
ness-of-fit test to match a set 
of raw data ta a standard prob- 
abillty distribution. it features 
high-resolution graphics, color. 
and audio enhancements. Re- 
sults of individual simulations 
can be incorporated into a 
spreadsheet to produce com- 
plex models, 

Gass lists for $450. Monte 
Carta Simulations 15 $60. For 
more information, contact 
Actuarial Micro Software, 3915 
A Valley Court, Winston- 
Salem, NC 27106, |919) 765- 
5588. 

Circle 573 on inquiry сага. 


Rainbow Graphs 
Suitable for 
Presentation 


Infograph 100 fs a presenta- 
uorrquality graphics system for 
novice and knowledgeable 
DEC Rainbow 1ООЛЮО+ users. 
This menu-driven package has 
integral decision rules thar heip 
you make consistent and accu- 
rate graphs. Data may be 
entered directly from a spread- 
sheet program or manuaily 
by responding to a series of 
prompts. 

infograph 100 uses Digital 
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Research's GSX graphics exten- 
sion of CP/M, which provides 
access ro most standard graph- 
ics printers and plotters. It re- 
quires CP/M. This system casts 
$395, including GSX. For the 
name of the Infograph dealer 
nearest you, contact GMS Soft- 
ware, 113 East Savarona Way 
Carson, СА 90746. |213) 
217-0161, 

Circle 553 on inquiry card. 


HP/IBM PC Link 


PCCOM from DW) Associ- 
ates provides the IBM PC with 
Hewlett-Packard terminal 
emulation and communica- 
tions capabilities, Operating 
modes and terminal- and 
printer-control functions are 
selected through а 13-menu 
function-key hierarchy. 
PCCOM generates а 48-те 
display memory with a 23-line 
by BO-character screen win- 
dow. Terminal configuration is 
performed through keyboard 
entries that can бе saved to 
disk for automatic power-on 
terminal configuration Its full- 
screen editing capabilities in- 
clude line and page insert, 
delete, and clear. Video at- 
tributes such as inverse video, 
blinking, high Intensity and 
underline are supplied. 

Among its print features are 
adjustable margins and charac- 
ter, line, or block operation in 
forms and nonforms modes, 
Fifteen transmission rates, 


ranging from 50 to 9600 bps, 
and even, odd, zero, mark, Or 
no parity transmissions are pro- 
vided. Eight user-program- 
табіе function keys with up to 
l6 character labels and 80 
character-string definitions are 
availabie. Also offered are 
serial-port capture into or 
transmission from user-speci- 
fied data files, and carriage 
retum/line feed, ЕМО-АСК, 
and XON/XOFF pacing. 
PCCOM is compatible with 
PC-DOS versions |.O, 1.1, 2.0. 
and 2.1. It will emulate HP2622 
and HP2624B terminals with 
the exception of their graphics 
modes and alternate character 
sets, It costs 5450, The manual 
alone is 5 20. For more informa- 
tion, contact ОМА Associates 
пс, One Robinson Lane, 
Ridgewood, NJ 07450, (BOO) 
922-0090; іп New Jersey, [201 
445-1711, 
Circle 567 on inquiry card. 


Cross-Assembler for 
NS16000 Announced 


Program Concepts has an- 
nounced a cross-assembier 
development system for Na- 
tional Semiconductor's 32-bit 
4516000 microprocessor. De- 
signed for use with the IBM 
Personal Computer, this pack- 
age comprises four utility pro- 
grams: cross-assembler, cross- 
link, debugger, and librarian. 
Program features include 
macro instructions, floating- 
point mathematics, a mem- 
ory-management unit, and 


MMU support 

Basic requirements аге PC- ` 
DOS 2.0, 192K bytes of RAM, 
and dual 320K-byte floppy-disk 
drives. It costs $595. A manual 
is supplied. А C language 
source and а multitasking 
operating system for the 
4516000 will be available 
soon. Contact Program Соп- 
cepts пс. РОВ 8164. Char- 
lottesville, УА 22901 |804) 
978-1850. 
Circle 559 on inquiry card. 


What's New? 


Tektronix Compatibility 
for Lisa 

A Tektronix-compatible ap- 
plications program, Mesa 
Graphics’ Tekalike operates on 
the Apple Lisa, Tekalike is a 
Graphics termina! communica- 
Bons package that supports 
communications to remote 
computers as an ASCI! ter- 
minal, It maintains the Tek- 
tronix 4010 family’s graphics 
protocols for graphics terminal 
VO and is said ta be compati- 
ble with most mainframe 
graphics software that works 
with the 400 terminals, in- 
cluding 155с0, Megatek, and 
SPSS/Graph. Tekalike also pro- 
vides local facilities for zooming 
and plotting pictures. No modi- 
fications to the Lisa are ге 
quired. 

Tekalike is tallored for the 
Lisa, Lisa 2/5, and 2/10 with a 
hard-disk drive and 1 mega- 
byte of RAM. It costs 5350 and 
$ available from Mesa Graph- 
ics, POB 506, Los Alamos, NM 
87544, [505) 672-1998. 
Circle 555 on inquiry card. 


Background Processing 
for IBM PC 

The DoubleDOS operating 
system enhancer from Softlogic 
Solutions lets the IBM PC or PC 
XT run two tasks simulta- 
neously. Acting as an extern 
sion to PC-DOS М or 2.0, 
DoubleDOS divides the PC's 
memory into two areas, one 
for each program running. Pro- 
grams can be loaded into 
either memory area, where 
they are allowed to operate 
without requiring keyboard in- 
teraction Program displays are 
trapped by DoubieDOS. 
When the background pro- 
ағат screen is called up, any 
processing that occurred dur- 
ing operation is reflected. 

DoubleDOS supports either 
monochrome or color display 
monitors, On PCs with bath 
displays, it provides rhe option 


of using either one for back- 
ground or normal applications. 
DoubleDOS aiso provides two 
BO-character type-ahead buf- 
fers. 

DoubleDOS does not re- 
quire software modifications or 
additional hardware. It can 
work with 128K-byte systems, 
but 192K bytes of RAM are re- 
commended. The suggested 
price is $299. For more infor- 
mation, contact Softiogic Solu- 
tions. 530 Chestnut St, Man- 
chester, NH 0ЗІСІ, (800) 272- 
9900; іп New Hampshire, 
(603) 627-9900. 

Circle 558 on inquiry card. 


Scribe Works with 

Notebook Computers 

The Scribe word processor 
works with the NEC РС-8201 
notebook computer's built-in 
Text program. Scribe features 
menu control, message 
prompting with defaults, auto- 
matic paging and numbering, 
text indentation, headers, in- 
sert. double-width characters, 
margin resets. right justification 
orvoff, and the ability to stamp 
each page with filename, date. 
and time. Print attributes such 
as user-selectable rractor-feed 
ог single-sheet paper and the 
ability to pnnt documents of 
any length from a combination 
of RAM or tape files are stan- 
dard. А typicai unjustified text 
can be printed at about 25 to 
50 Cps. 

Scribe uses only Z.3K bytes 
of memory. It requires approxi- 
mately 3.5K bytes го load and 
run. Scnbe cannot underline or 
create superscripts or sub- 
Scripts. It costs 529.50, plus 52 
for shipping and handling. A 
version for the Radio Shack 
Mode! 100 can be ordered. 
Contact Chattanooga Systems 
Associates, РОВ 22261, Chat- 
tanooga, ТМ 37422, (615) 892- 
2339. 

Circle 566 on inquiry card. 


Turtle Logo Paks 
In Two Sizes 

The Кге!! Turtle Logo Pak for 
the Apple il is available in two 
sizes: 20 and 40 disks. Each 
Turtle Pak contains “Alice in 
Logoland™ disks and primer 
and utility disks with a host of 
MIT's Logo programs: Dyna- 
track, Shape Editor, Music Edi- 
tor, and Sprite Drivers. In addi- 
Don, the Pak has Logo com- 
mand walicharts, Dan Watt's 
Learning with Logo. and rhe 
MIT technical manual, Logo 
for the Apple ТІ. 

The 20-disk version of Turtie 
Pak lists for $499.95. The 
40-disk version is 5899.95, For 
details, contact Krell Software 
Corp, 1320 Stony Brook Rd., 
чогу Brook, NY 1790. |516) 
781-5139. 

Circle 564 on inquiry card. 


Doodle with Graphics 
on Your 2-100 

The Doodier Graphics Pack- 
age for Heath/Zenith 2-i00 
computers works with color or 
monochrome displays. Doo- 
dler draws lines, boxes, circles, 
Ovals, and mirror images and 
lets you move, сору or erase 
portions of the screen, Text can 
be of variable width and pro- 
portionally spaced or scaled. 
Characters can be displayed in 
italics or with a back-siant, and 
Doodler’s font editor lets you 


build custom characters. The 
two-dimensional! drawings 
created with Осодіег сап be 
saved to disk for later playback, 
editing, or merging with other 
programs. 

Doodier is meru-driven, 
using single-keystroke com- 
mands. К comes with drivers 
for Gemini. Epson. С. Itoh, and 
similar dot-matrix printers, It 
costs $79.95. Contact Paul Е 
Herman, Data Systems Con- 
sultant, РОВ 535, 5t. James 
City FL 33956. (813) 
283-2227 


Passive and Active 
Circult Analyzer 

ACNAP is a general-purpose 
electronic circuit analysis pro- 
gram from BV Engineering, it 
analyzes passive and active ch- 
cults consisting of resistors, 
Capacitors, inductors, con- 
trolled current sources, opera- 
tional amplifiers, transistors, 
FETs, and so forth, It will 
analyze the response of any 
linear network consisting of up 
to 21 nodes and 60 com- 
ponents. 

ACNAP works with compo- 
nent tolerances to provide 
worst-case and Monte Carlo 
analysis. К can calculate mine 
mum, maximum, mean, and 
three sigma points of a сисий” 
gain/pnase response to any fre- 
quency input. Linear and 
logarithmic frequency sweeps 
can be specified. Additional 
calculations include the sen- 
sitivity of the gain/response to 
components at a frequency or 
range of frequencies. Calcula- 
tion of any ciücuit's noise 
equivalent bandwidth is auto- 
matic. 

Every ACNAP command is 
either menu-driven Or pro 
gram-prompted. Circuit data 5 
stored to disk; both ASCII and 
binary file structures are sup- 
ported Calcuiating the re 
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sponse of a typicai five-node 
circuit takes approximately 0.4 
second. 

This program is available in 
5y4- and 8-inch CP/M formats 
for such systems as the Apple 
| Plus, (BM PC, Victor 9000, 
and Radio Shack TRS-80 
Models | li, and 4. It costs 
549 95, plus 53 handling. For 
$59 95 and shipping, 8087 со- 
processor versions for the IBM 
PC and Victor 9000 can be 
obtained. Contact BV Engi- 
neering, РОВ 3351, Riverside. 
СА 92519, (714| 781-0252. 
Circle 572 on inquiry card. 


Rainbow and TI 
Professional Business 
Software 

State of the Art's FM Series 
ОГ small-business accounting 
and word-processing programs 
are available for the Texas in- 
struments Professional Com- 
puter and the DEC Rainbow 
and Rainbow Plus The FM 
Seres is made up of general 
ledger (with bar-chart graph- 
ics). budget and financial re- 
porting, accounts payable, ac- 
counts receivable, sales invoic- 
ing, inventory control, payroll, 
Word processing, and profes- 
sional time апа billing 
modules. 

These programs can serve as 
stand-alone modules ог, far a 
complete accounting system. 
they can be integrated with 
each other. They can be cus- 
lomized to meet your organiza- 
Uon's specific needs. Program 
highlights include information 
Windows and on-screen 
prompts. For future expansion, 
all modules are designed to be 
easily expandable from a 
floppy-disk- to a hard-disk- 
based MS-DOS system. 

individual FM Senes pack- 
ages range in pnce from 5495 
to 5795 A hard-disk instalia- 
ton kit is $95 Versions of FM 
Series are also available for the 
IBM PC, PC XT, Carona, Com- 
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рад, and Columbia. For further 
information, contact Stare of 
the Art мс. 3183-A Airway 
Ave., Costa Mesa, CA 92626- 
4518, (714) 850-0111 

Circle 565 on inquiry card. 


Function Key Program 
for Kaypro 

Xtrakey from Xpert Software 
lets you redefine any key on 
your Kaypro's keyboard with 
character strings It has a buil- 
іп screen dump that lets you 
produce hard-copy outputs of 
the current screen display 
while running another pro- 
gram. Xtrakey also provides 
variable-length strings (i.e. 
pausing), as well as clear- 
screen and two additional 
screen-dump functions. К 
comes with predefined key- 
string sets for a variety of pro- 
grams and an editor for devis- 
ing custom Key strings. Xtrakey 
can also redefine cursor and 
numeric keypad keys. 

With documentation, Xtra- 
key costs $39.95, Add 52 post- 
age and handling when order- 
ing factory-direct from Xpert 
Software, 8855 Polland Ave., 
San Diego, СА 92123, [19] 
268-0112, 

Circle 560 on inquiry сага, 


Generate Fonts 
with Plotters 

Centerpoint’s Sigr-Plot pro- 
gram lets you produce six dif- 
ferent typser-quality letter fonts 
for use with pen plotters from 
such manufacturers as Hew- 
lett-Packard, Houston Instru- 
ment, and Enter. Uppercase, 
lowercase, punctuation, and 
numbers are part of this menu- 
driven program. Any character 
can be slanted for an italic ef- 
fect, and letter sizes are var 
able. Characters may be post 
toned vertically and hori 
20ntally in fractional inch in 


crements. Additianal fonts and 
symbols can be created. 
Sign-Plot works with 128K- 
byte IBM Persona! Computers 
with two disk drives and CP/M- 
8O-compatible systems. It also 
works with Amdek, Apple, 
Calcomp. Mannesmann Tally, 
and Strobe plotters. Sign- 
Piot costs $149 For more infor- 
mation, contact Centerpoint 
Computer Applications, 500 
North Michigan Ave., Chicago, 
IL 60611, [312] 467-0333 
Circle 570 on Inquiry card. 


Protact Processing 
and Control for DEC 
Protact, a transaction pro- 

cessing and control system for 
DEC Professiona! computers, 
gives you terminal, file, and 
network management capabil- 
ities and lets one or two users 
access applications on a re- 
mote or local Professional, 
РОР-П, or МАХ, its terminal 
management presents a form 
to be completed by the user 
and verifies user-specified 
primary edit checks as each 
field is entered, Form definition 
is kept separate from the pro- 
gram. A dispatching system 
provides a hierarchical menu 
structure. Protact can route 
tems to another computer for 
processing. This is said to be 
transparent ro rhe user and ap- 
plications programmer Security 
is definable at both the local 
and remote level 

Protact's file manager uses 
DEC's Record Management 
Services as its file-access 
method. Transparent remote 
file access is supported, and file 
definition is maintained outside 
the referencing program. A re- 
start/recovery system with 
starn- and commit-transaction 
logic is supplied. 

Protact comes іп three ver- 
sions. The Developer's Kit, 
priced at $2500, has the ne- 
cessary components to write 
and carry Out applications on 


the Professional [Applications 
are written in any language 
that supports CALL state- 
ments.) The Protact run-time 
system is made up of com- 
ponents used while an appii- 
cation is executing. A license 
is $395, The Terminal Server, 
intended for Professional com- 
puters linked into an Ethernet 
network, has terminal and 
network-management facil- 
ties, It costs $595, 

POS VI.5 and МІ.7 are re- 
quired. Multiple processor and 
educational institution dis- 
counts are available Contact 
Advanced Systems Concepts 
Inc., 22 Hudson St., Hoboken, 
NJ 07030. |201) 798-6400 
Circle 558 on Inquiry card. 


Spreadsheet Link for 
IBM PCs 

Spreadsheet Link iets you 
download data from the Dow 
Jones News/Retrieval database 
into Lotus 1-2-3. Visicalc, Multi- 
plan, and other spreadsheet 
programs running оп an ІВМ 
РС, This program works with 
the ІВМ PC, PC XT. and 3270 
PC. Minimum memory require- 
ments are |28К bytes; your 
spreadsheet may require rnore 
memory, With Visicalc, Spread- 
sheet Link only needs a single 
double-sided drive; Multiplan 
and Lorus require two. А 
monitor, acoustic coupler or 
300/1200-bps modem, and a 
parallel or seria! printer with an 
asynchronous communica- 
tions adapter are requisite. The 
following modems are sup- 
ported: Radio Shack TRS-BO 
Modem li, Hayes Smar- 
modem, and the Novation 
103/212 Smart-Cat. The sug- 
gested retat! price is $249 For 
further information, contact 
Dow Jones & Co. Inc., POB 
300, Princeton. NJ 08540, 
[800} 257-5114; in New Jersey, 
(609) 452-1511. 
Circle 563 on inquiry card. 
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60K RAM for 

Portable Computers 

Portapac І00 from Сгур- 
tonks expands a portable 
computer's memory by serving 
as a RAM disk, It comes with 
its OWN operating system and 
communicates with CP/M- 
and MS-DOS-based computers 
through its К5-232С serial port. 
It Can access up to 32 separate 
files in a 60K-byte RAM, which 
5 Expandable to 252K. И can 
operate cantinuously for three 
hours and store data for two 
days before recharging the 
battery, 

Portapac 100 is $395 it's 
available from Cryptronics Inc., 
Suite 7, 1171] Coley River Cir- 
cle, Fountain Valley, CA 
92708, (714) 540-1174. 

Circle 574 on inquiry card. 


Apple Disk Drive 
and Controller Card 
Marketed 

Concorde Peripheral Sys- 
tems markets a single-sided 
l53K-byte floppy-disk drive and 
a disk controlier card for Apple 
computers, The Concorde 
Model С-1П disk drive has the 
following technical specifica- 
tions: 35- or 40-track capabili- 
ties; track density: 48 tpi; data 
transfer rate: 250K bits per sec- 
опа; rotation speed: 300 rpm; 
recording frequency: 250 kHz. 
This single-head dre mea- 
sures 6 by 3% by 9 inches and 
weighs 4 pounds. К plugs 
directly Into the Apple Il Con- 
troller Card. 

The C-130 Disk Controller 
Card can accommodate four 
single- or double-sided Con- 
corde or Apple-compatible 
drives. ($ supplied software 
allows Apple DOS 3.3 to func- 
tian with Concorde’s line of 
double-sided disk drives. The 
C-130 operates with DOS 3.3, 


DOS 3.2, CP/M 2.2. and Pascal 
11. One Apple slot is used. 
The C-lil lists for 5249. The 
С-130 is $89. Concorde Penph- 
ега! Systerns Inc. is located at 
23152 Verdugo Dr. Laguna 
Hills. CA 92653, (714) 
859-2850. 
Circle 575 оп Inquiry card. 


33-Megabyte 

Winchester for PC 

Interface Inc's Disksystem 
provides the IBM PC with 33.3 
megabytes of formatted disk 
storage. This 5'A-inch Win- 
chester hard-disk drive records 
at 640 tpí and offers an aver- 
age access time of 40 milli- 
seconds. System features in- 
сінде а 512-byte buffer. an ar- 
chitecture built around a mico- 
processor, a double shock 
isolation system, and error 
checking and corrections of 32 
bits. Its physical dimensions are 
5% бу ВА by 15% inches. 

Disksystem requires PC-DOS 
20. № comes with its own 
power supply cable, connec- 
tor, and iO adapter. The sug- 
gested list price is $2795. For 
more information, contact In- 
terface Inc, 7630 Alabama 
Ave., Canoga Park, CA 91304, 
(818) 341-7914. 
Circle 577 on inquiry card. 


Line of Hard Disks 
Can Be Daisy-Chalned 

Diskiyr Нот Systems Periph- 
erals Consultants 15 а low- 
profile line of hard-disk drives 
for IBM PCjrs, Sanyo 5505s. and 
PC-campatibie portables. 
Diskitr’s interconnect cables 
can be removed ог daisy- 
chained up to four drives. The 
basic system chassis measures 
2&4 by ё by 12 inches. 

Diskitj's formatted storage 
capacities are 10.8, 22.2, and 
34 megabytes of fixed storage 


and 5 or t0 megabytes of re- 
movable-cartridge storage. 
With the addition of an &-bit 
controller, Diskitjrs will work 
with such Z80-based systems 
as the Kaypro, North Star, and 
Televideo. 

The 10-megabyte drive costs 
51495. The 22.2- and 34- 
megabyte units are $2695 and 
$3495, respectively The 5- 
megabyte removable-cartridge 
Diskitjr is $1695; pricing for the 


lO-megabyte version. which 
will be available later this 
month, was not established at 
the time this was written. 
When drives are daisy- 
chained, additional controllers 
are not required, reducing the 
per-unit price. For details, con- 
tact Systems Peripherals Con- 
sultants, 9747 Business Park 
Ave. San Diego, CA 92131, 
(619) 693-8611, 

Circle 576 on inquiry card. 


SYSTEMS 


ШІШІ 


ое 


үзе - 


Transportable 
PC-Compatible 


The Colby PC-3 stand-alone 
portable computer is compati- 
ble with the IBM Personal 
Computer. A 26-pound unit, 
the PC-3 measures BV; by 16 
by l6V2 inches. tts 9-inch 
amber monitor has an 80-col 
umn by 25-line display format 
and IBM PC graphics capabili- 
ties. Standard are 128K bytes of 
RAM, a real-time clock, seria! 
and parallel ports, and a SAS 
hard-disk interface. Dual 340K- 
byte double-sided, double- 
density floppy-disk drives pro- 


vide rnass storage. А carrying 
handle eases transportation 
and serves as a tiit stand. Up 
to | megabyte of RAM and 
Зу internal stots constitute this 
computer's expansion possibil- 
ities. 

The Colby PC-3 lists for 
$2795. For complete informa- 
tion, contact Colby Computer, 
849 Independence Ave., 
Mountain View, CA 94043, 
(415) 968-1410. 

Circle 5B4 on inquiry card. 
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2-100 PC Serles 


Zenith Data Systems’ 2-100 
PC senes microcomputers are 
compatible with IBM Personal 
Computer expansion boards 
and software. The Z-IOO PC 
line consists of three desktop 
computers and two portables. 
All are based on the 8088 
microprocessor and contain 
128K bytes of RAM, dual 
R§-232C serial ports, a single 
Centronics-type parallel inter- 
face port. RGB color output. an 
IBM expansion bus, and a de- 
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tached keyboard. The 2-100 
PCs come with power-up 
diagnostics, three scrolling 
modes, and high-speed text 
and graphics displays. System 
software includes MS-DOS and 
a ROM-based BIOS. Mass-stor- 
age capacities range from 
320K to 360K bytes per drive, 
depending on recording for- 
mat. RAM is expandable to 
640K bytes. When fully con- 
figured, the 2-1005 have four 
expansion slots remaining for 


future accessories. 

The desktop 2-100 PCs are 
available with a single 51⁄4- 
inch floppy-disk drive, dual 
floppy-disk drives, or with a 
floppy-disk and 10.6-megabyte 
Winchester hard-disk drive. 
Prices are $2699, $3099, and 
$4799, respectively Each desk- 
top unit provides gray-scale 
monochrome output. Mont 
tors are extra. 

The portable systems are 
equipped with 93-inch amber 
monitors, They measure 19,5 
by 8.38 by 19.13 inches and 
weigh approximately 33 
pounds, They're offered in 
single and dual floppy-disk 
drive configurations. The prices 
are $2799 for the former and 
53199 for the latter. Far full 
details on these products, con- 
tact Zenith Data Systems, 1000 
Milwaukee Ave., Glenview, IL 
60025, (312) 391-8744. 

Circle 585 on inquiry card. 


AKA PC Offers 
IBM Compatibility 

The AKA Personal Com- 
puter is а 16-bit, 8088-баѕед 
mícrocomputer that's compati- 
ble with IBM PC hardware and 
Software Equipped with 128K 
bytes of RAM, the AKA carries 
a pair of half-height, double- 
sided, double-density floppy- 
disk drives; five expansion 5015. 
one parallel and two serial 
ports; and a low-profile detach- 
able keyboard. A choice of 
monochrome or color-graphics 
display boards is offered. Its 
cabinet has room for four ad- 
ditional expansion slots and 
two disk drives. User memory 
can be increased to 256K 
bytes, 

The AKA Personali Com- 
puter runs under MS-DOS. The 
AKA Pius, a version outfitted 
with a 10-megabyte hard-disk 
drive, is availabie. The AKA PC 
lists for $3295, The AKA Plus 


has a suggested retail price of 
$4795, For further information, 
contact AKA Computers Inc.. 
РОВ 36247, Charlotte, NC 
28236, [704] 334-2504 
Circle 579 on Inquiry сага. 


Portable PC and 

PC Cluster Unvelled 

ВМ recently unveiled a роп- 
able computer and a PC 
Cluster program for connecting 
up to 64 IBM PCs, PC Xs, Port- 
able PCs, and PCjrs. The Port- 
abie PC uses the 16-bit 8088 
microprocessor and comes 
with 256K bytes of RAM, color 
graphics monitor adapter a 
single 360K-byte slimiine 
floppy-disk drive, and a univer- 
$al power supply It sports a 
built-in, 9-inch amber monitor; 
the display format is ВО char- 
acters Бу 25 lines. An орбопа! 
Slimline fioppy-disk drive can 
use one of the Portable PC's 
frve slots. ВМ DOS 2.1 provides 
compatibility with most of the 
software available for the full- 
sized IBM РС. This 30-pound 
unit measures 20 by 17 by B 
inches. It lists for $2797, in- 
cluding a carrying bag. 

The (BM Personal Computer 
Cluster program lets you send, 
exchange. and share messages 
and information among IBM 
PC workstations, Workstations 
can share iformabon and 
storage space on a fixed-disk 
drive at one machine п the 
Cluster. An interconnecting 
cable is required. A number of 
support options for connecting 
different IBM PCs are available: 
an adapter board, a PCjr Clus- 
ter attachment. and a Com- 
puter Ciuster Cable Kit, which 
contains the cables and con- 
nectors for hooking together a 
pair of PCs. 

A program license, priced at 
$92, is required for each system 
in the Cluster The Cluster 
adapter is $340, and the Clus- 
ter Cable Kit lists for 510, The 


PCjr Cluster attachment costs 
$400 Contact your local ІВМ 
Products dealer, or write to IBM 
Entry Systems Division, РОВ 
2989, Deiray Beach, FL 33444. 
Circle 578 on inquiry card. 


Havac 5 an Apple 
Work-allke 

Microsci Corporation recert- 
ly introduced an Apple 11 work- 
alike computer called Havac. 
This transportable computer. 
canstructed around the 6502 
microprocessor and a 164К- 
byte 5%-inch floppy-disk drive, 
offers 64K bytes of ВАМ, 8К 
bytes of КОМ, a 62-кеу de- 
tached keyboard supporting 
uppercase and lowercase char- 
acters, tour cursor keys, high- 
resolution color graphics, video 
connections, and printer, serial. 
and game ports. Among the 
supplied software are DOS, 
а card filer, calculator, BASIC, 
and a variety of utilities. The 
manufacturer asserts that more 
than 1000 Apple И programs 
have been successfully run оп 
the Havac 

A stand-alone fioppy-disk 
drive is offered as an option. 
The suggested list price is 
$850 and includes ail the fea- 
tures outlined above. For fur- 
ther details. contact Microsci 
Corp, 2158 South Hathaway 
М. Santa Ana, СА 92705. 
[714] 241-5600. 
Circle 583 on inquiry card. 


CP/M Computer Is 

Apple-Compatibie 
The Intertek System (V is a 
dual-processor, CP/M-based 
computer offering compatibil- 
ity with Apple hardware and 
software. The System IV runs 
Microsoft CP/M 2.20B on its 
ZBOA microprocessor while in 
the Apple mode: operations 
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are handled by a 6502 chip. 
The system features 64K bytes 
of RAM, high- and low-resolu- 
tion graphics capabilities, a 
built-in RF modulator, six free 
peripheral connectors, speaker, 
дате paddie/joystick ports. up- 
percase and lowercase charac- 
ters, cassette interface, and 
diagnostics, (t offers 16 colors 
and integer BASIC. A 
QWERTY keyboard is aug- 
mented with a numeric pad, 
function keys, and automatic 
repeat. 

A variety of peripherals are 
available: 12-inch green or 
amber monochrome monitors, 
13-inch RGB or composite- 
video monitors. 54-inch half- 
and full-sized floppy-disk drives 
and controllers, serial or parallel 
13-срѕ letter-quality printers, 
and joysticks. The suggested 
retail price of the base System 
IM is 5849, For details, contact 
Intertek Systems Inc.. 1210 West 
Collins Ave. Orange. CA 
92667, [714] 633-3591. 

Circle 582 on inquiry card. 


S-100 Bus Systems 
for Industry 

industrial-grade mainframe 
computers engineered around 
8- or ló-slot IEEE-696 5-100 
motherboards are marketed by 
Futech International Corpora- 
tion. The Futech 2000 Series 
provides up to 25 rear-panel 
DB25 connectors, front bezels 
to accommodate up to six 
floppy- or Winchester-cisk 
drives, and switchable heavy- 
duty 100, 120, 220, and 240 V 
AC 50/60 Hz power supplies. 

The 2000 Series’ multiuser. 
multiprocessor CP/M-compat- 
ible operating system supports 
concurrent hard disk and 8- 
and S5lÁ-nch floppy disks. 
Batch processing. record and 
file locking, multilevel security 
and automatic log are provid- 
ed. tt supports high-perfor- 
mance spooling of up to 16 


concurrent printers and 16 
print queues, 

The 2000 Series can handle 
both 8- and i6-bit Яаме рго- 
cessors in the same enclosure. 
Each slave has a dedicated 
microprocessor, RAM memory, 
апа ЏО ports. Other standard 
features include on-board LED 
warning indicators, gotd-plated 
IOC-pin edge connectors, bullt- 
In ЕМИВЕ! filter, line surge/spike 
suppression, and two filtered 
fans. 

The 2000 Series can incor- 
porate a front-panel LED that 
displays time, date, and inter- 


nal and ambient temperatures. 
Additonal options include aux- 
агу connectors for floppy- 
and hard-disk drives, a synthe- 
sized warning voice. and back- 
Up power supply A variety of 
applications packages and 
Operating systems are avail- 
able. The base price is $730, 
quantity one. For complete 
specifications, contact Futech 
Internationa! Corp., Suite 1807, 
2100 North Highway 360, 
Grand Prairie. TX 75050, |214) 
660-1955. 

Circle 581 on inquiry card. 


ET Desktop 
with Software 


The ЕТ-2010 desktop com- 
puter comes with a software 
bundle comprising an en- 
hanced DOS that's compatible 
with CP/M 2.2, Business 
BASIC, and word processing. 
spreadsheet, general ledger, 
accounts receivable, accounts 
payable, and payroll with job 
costing packages. The ЕТ-2010. 
а 64K-byte machine assembled 
around a 4-MHz 280А micro- 
processor has parallel Cen- 
tronics and serial interface ports 
and а 76&-key QWERTY key- 
board plus a numeric pad. Its 
built-in 9-inch high-resolution 
green screen has an 80-charac- 
ter by 24-line display and strike- 


through, blink, blank, reverse, 
and underline attributes. 
Optional system hardware 
includes 95)1 and 9512 arith- 
metic Coprocessors, ОМА con- 
troller, the 6-МНг 2808, and a 
IO-megabyte hard-disk unit. А 
multiuser, multitasking operat- 
ing system and networking 
capabilities are also offered. A 
two-disk system costs 51349. 
inciuding software, monitor. 
and keyboard. With a single 
disk drive, it's $1225. Options 
range from $25 to 5100. Con- 
tact ET Computer Systems, 
8161 Broadway, Lemon Grove, 
CA 92045, (619) 466-157]. 
Сігсір 580 on inquiry card. 
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Dedicated 
Control Boards 


Adaptive Micro Systems’ 
AMS-I000 series of single- 
board computers is intended 
for dedicated control applica- 
tons in which the board serves 
as the development and target 
application system, Standard 
аге an RS-232C port, dual 8-bit 
parallel TTL УО ports, a palr of 
16-bit countertimers with Inter- 
rupt, 2K or ВК bytes of battery- 
backed CMOS RAM, and a 44- 
pin expansion bus. An extra 
socket is available for ZK- or 
8K-byte EPROMs or EEPROMs. 
Programs can be autornatical- 
ly booted on power-up. and a 
Wake-up feature for multidis- 


tributed process-control appli- 
cations is provided. The fully 
socketed board measures 444 
by 4% inches. 

The basic board comes with 
a 6502 microprocessor and an 
extended version of fig-FORTH 
and a 6502 assernbler in firm- 
ware. The 2K-byte АМ$-1000 
is $299. The 8K-byte version is 
$399. Documentation and 
FORTH tutorials are supptied. 
Further details can be obtain- 
ed by contacting Adaptive 
Micra Systems, РОВ 965, 
Sandy, UT 84091, 
Circle 595 on inquiry card. 


Apple Given Goid Card 


Digital Research has arr 
nounced the CP/M Gold Card 
for Apple | series microcorn- 
puters. The Gold Card com- 
bines a 6-MHz ZBOB micropro- 
cessor, up ta 192K bytes of 
memory, disk cache, and CP/M 
Plus on a single plug-in card. 
Standard are CBASIC, menu- 
driven utilities, BO-column dis- 
play capacity hash directory, 
time and date stamp facility, 
automatic loading. and соп- 
sole МО redirection. 
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It comes with 64K bytes of 
memory, software applica- 
tion-development tools, and 
assembly-language utilities. 
The price is 5495. An add-on 
disk cache advances the Gold 
Card's memory to 128K bytes. 
ІС5 $325. A complete Gold 
Card package with cache is 
available for $775. For a full ac- 
count contact Digital Research 
Inc, РОВ 579, Pacific Grove, 
CA 93950. 

Circle 588 on inquiry card. 


8-MHz 80186 
Heart of SBC 

The Super 186, а high- 
speed, 16-bit single-board 5100 
computer, is built around Intel's 
8-MHz 80185 microprocessor. 
Manufactured by Advanced 
Digital Corporation, Super 186 
[$ cable of addressing up to 1 
megabyte of RAM without re- 
Quiring banking techniques. it 
is supplied with 256K bytes of 
on-board RAM with parity, four 
seria! RS-232C ports, two 
parallel ports, a two-channel 
DMA controller, three uncom- 
mitted countertimers, and a 
floppy-disk controller that lets 
you operate 5%- and 8-inch 
drives simultaneously It can be 
equipped with 64K bytes of 
monitor EPROM. Bus master 
or slave/temporary master 
capability and compatibility 
with CF/M-B6, TurbaDOS and 
MS-DOS are standard, 

Optiona! hardware available 
includes a clock/calendar, bat- 
tery backup. dual-ported mem- 
Ory, and mathematics copro- 
cessors, Super 186 is $1995. For 
more information, contact Ad- 
vanced Digital Corp, 5432 
Production Dr. Huntington 
Beach, СА 92649, |714) 
891-4004, 
Circle 589 on Inquiry card. 


Versatile Graphics 
Board for PC 

Profit Systems’ Multigraph 
single-board graphics adapter 
for the IBM Personal Computer 
lets you select either color or 
monochrome monitors. The 
basic board offers high- 
resolution 720- by 350-pixei 
monochrome graphics and the 
ability to run standard software 
for the ІВМ color board. In 
either color or monochrome, 
Multigraph gives you 32K 
bytes of on-board memory 
flicker-free scrolling, and 32-dit 
internal architecture for in- 


creased operating speed. The 
basic color resolution is 150 by 
100, 320 by 200, or 640 by 
200, using sixteen, four, or two 
colors, respectively. Alpnanu- 
meric displays of 80 by 40 can 
be achieved in the mono: 
chrome mode. 

Expansion options include a 
parallel printer port, soft scrol- 
ing, and a 128K-byte display 
buffer. In color, resolution can 
be upgraded to 640 by 200 cr 
400 pixels with 16 colors. іп 
monochrome, graphics can be 
Upgraded to 720 by 700 reso- 
lution with 132 columns. The 
base price is $499, complete 
with documentation. Dealer 
and OEM inquiries are invited. 
Full details can be requested 
from Profit Systems Inc.. РОВ 
1039, Berkley, М! 48072, (313) 
559-0444. 

Circle 608 on inquiry card. 


Abort Printing 
Without Reloads 

Ihe Passport Printer 
Emulator lets you quickly abort 
an ongoing print operation, 
preventing potential time and 
data losses. Passport has two 
operating modes: Print Pass- 
Through and Print Bypass, If 
you wish to cease printing or 
If you inadvertently invoke a 
printer operation, such as print 
screen, Passport's Print Bypass 
mode lets you terminate the 
printing without locking your 
keyboard or requiring a reload. 
Print Pass-Through permits пог- 
mal operations. 

Passport functions as a stan- 
dard printer device. It emulates 
rnast parallel printers that con- 
nect with an ІВМ PC or РС- 
compatible cable. Passport 
costs $29.95, plus $2 han- 
dling. №5 available from МЕ 
cro Computer Components. 
B560-D Miramar Rd.. РОВ 195, 
san Diego, CA 92126, (619} 
453-3367. 

Circle 597 on inquiry card. 


What's New? 


И Алу мү. 


EET = 


24 by 80 Terminal 


The LCT-100 termina! from 
Data Terminal Service produces 
24-line by 80-character screen 
displays іп a 9- by 12-dot grid. 
It generates 129 uppercase and 
lowercase ASCII characters and 
Offers 12 video attributes, in- 
duding blink, half-intensity 
reverse, and underline. Miscel- 
laneous features consist of a 
58-Кеу typewriter-format 
keyboard, 80 graphics charac- 
ters, the ability to display con- 
tro! characters an screen, status 
displays of configuration swit- 
ches and RS-232C interface 
settings, switchable automatic 


line feed upon receipt of a car- 
паде retum, and an RS-170-like 
composite-video interface. The 
RS-232C interface has 16 
switch-seiectable transmission 
rates and 7 data btywords 
with Т or 2 stop formats. Full- 
duplex or lacal-echo protocols 
are provided. 

The LCT-IOO costs less than 
$400. With an optional moni- 
tor it’s less than 5500. For 
complete details, contact Data 
Terminal Service пс. 715 
Rankin Rd., Albuquerque, NM 
87192, (505) 345-161]. 

Circle 602 on inquiry card. 


16-Bit CPU Board 
for S-100 Systems 


Seattié Computer's 8086 
CPU board is purported to 
deliver гие 16-bit high-speed 
performance to S100 bus- 
based computers. It comes in 
8- and 10-МН? versions. As a 
result of its 16-bit architecture 
and increased clock speeds, 
the CPU board can be used for 
enhancing the throughput 
Capabilities of 8088-based 
systems, such as the IBM PC. 
It can operate with older B- or 
lé-bit peripherals, including 
disk controllers and video units. 
The memory address range of 
the CPU board can be ex- 
panded up to 16 megabytes. 


The board can be used as a 
Stand-alone unit or as part of 
a three-card support/«MMU set. 
Software support includes 
MS-DOS and Xenix. The 8- 
MHz board is designed for use 
with the 8087 numeric pro- 
cessor, The 10-MHz board is 
$795, and the 8-MHz board 
casts $695. Both prices include 
a suppor board. Dealer and 
OEM inquiries are invited. For 
complete specifications, con- 
tact Seattle Computer Products 
Inc., 114 Industry Dr., Seartte, 
WA 98188, |800) 426-8936; п 
Washington, [206] 575-1830. 
Circle 607 on Inquiry card. 


New Life for Older PCs 


A memory upgrade for older 
IBM PCs carrying the 16К- by 
64K-byte CPU is obtainable 
from Add-Mem. With this up- 
grade, rhe PC's memory can 
be jacked up to 256K bytes 
without using an expansion 
slot. Upgrades of 128K, 192K, 
or 256K bytes are offered. 

Add-Mem can instal! 256K 
bytes of RAM in your PC for 
$335, or you can order a do- 
it-yourself kit. The kit, made up 
of DIP sockets capacitors, 
wires, documentation, and in- 
structions, involves assembling 


and installing a small printed- 
circuit board and the soldering 
of nine Jump wires. The basic 
kit is 569,95, With an assem- 
bled board, it's $99.95, For 
$5,B5 each, you can order 
RAM chips, А protective, anti- 
Static carton with board re- 
moval and shipping instruc- 
tions costs 55. Call or write 
Add-Mem, 22151 Redwood 
Rd., Castro Valley CA 94546, 
(415) 886-5443, for more 
informations. 

Circle 593 an inquiry card, 


17 


Legacy Created for 
РСг 


Legacy Technologies is ship- 
ping an expansion box for the 
IBM PCjr called the Legacy. 
This modular unit is engi- 
neered around a power supply 
capable of accommodating 
either a floppy- or hard-disk 
drive, up to 5IZK bytes of RAM, 
and a four-stot, 80-pin bus for 
a variety of add-ons. Sixty of 
the bus pins are identical ro the 
PCjr's; the rest are prepared to 
provide hookups for interrupt 
capabilities, contro! and syn- 
chronization signals for co- 
processors, or specialized O 
functions. 

The basic Legacy. priced at 
5395, comprises the power 
supply an LED status panel, 
the expansion bus. and a 
cabinet, Options offered are a 
half-height disk drive, a 64K- 
byte RAM card that's expand- 
able to 256K bytes in 64K-byte 
increments, а 10-megabyte 
hard-disk subsystem, and 


printer spoaler board with a 
clock/calendar and parallel 
part. For hobbyists, a $199 L- 
Bus Developer's Kit with 
power supply two wire-wrap 
cards, and manual are 
available. 

With а half-height 320K- 
byte floppy-disk drive and con- 
troller [required), Legacy is 
$795. The 10-тедабуге hard- 
disk version is $1595, The disk 
controller, floppy-disk drive, 
and the nalf-height hard-disk 
drive may be purchased 
separately for $189, $279, and 
$995, respectively The RAM 
card is $299, with the 64K in- 
cements going for approxi- 
mately $100. The clock/calen- 
dar card costs 5159. Order 
directly from Legacy Technot- 
ogies Ltd., Suite 100, 1414 O St. 
Lincoln, NE 68508, [800] 
288-7257: in Nebraska, [402] 
475-7257 
Circle 591 on Inquiry card. 
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Image Converter Serves 
as Camera/Computer 
Interface 


The Mode! 450C image-pro- 
cessing scar converter serves 
as an interface between a 
video camera and a computer. 
The Model 450C has three 
video memories, any one of 
which can accept black-and- 
white images; all three are 
employed for a single color im- 
age. A total of 4096 separate 
hues can be simultaneously 
displayed in the color mode. 

Computer access is accom- 
plished through a bidirectional 
interface using a pair of т- 
dependent 8-bit parallel ports. 
Individual pixels can be ran- 


domly accessed for image en- 
hancement, graphics genera- 
Поп, storage, and recall. Con- 
trot over system operations is 
via a command set. An inter- 
nal slow-scan video modem 
will transmit video images over 
voice-grade communications 
links. 

Tne Model 450C has a sug- 
gested retail price of $895, For 
technical specifications and 
ordering procedures, contact 
Robot Research Inc., 7591 Con- 
voy Court, San Diego CA 
92111, (619) 279-9430. 

Circle 596 on inquiry card. 


68000 SBC Compatible 
with S-100 


РСЕ X-tended 68000 
single-board computer is com- 
patible with the 5-00 bus. The 
X-tended 68000 comes with 
an 8-MHz 68000 microproces- 
sor, 16 megabytes of memory 
address space, 64K bytes of YO 
address space, and 4K bytes of 
EPROM. Suitable for multiuser 
systems, X-tended's МО con- 
trols include two RS-232C syn- 
chronous/asynchrionous ports, 
both of which offer program- 
mable data rates up to 9600 
bps, One RS-232C port pro- 
vides full! modem controls. A 
Centronics-type paralie! Inter- 
face is standard. 

For mass storage, X-tended's 
floppy-disk controller can han- 
die a mix of four 8-. 544-, or 
3%-inch single- or double- 
sided, singile- or double-density 
drives. Its software-program- 
mable floppy-disk write pre- 
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compensation can select ane 
of six values for drive com- 
patibility and it can be opti- 
mized for the track being ac- 
cessed. Also furnished are a 
DMA controller and two 
general-purpose undedicated 
16-bit timers. Nonmaskable іп» 
terrupts and three types of vec- 
tored interrupts are supported. 
X-tended 68000 can work 
with a mix of B- and 16-bit 
memory boards. A Jumper op- 
tion for generating the 5-100 
Mwrite signal and CP/M-68K 
with optimized BIOS, an editor, 
assembler, debugger, linker, 
libranan, and a C compiler 
with a full library are available. 
RAM is additional. The base 
price 15 5850. For more Infor- 
mation, contact PSCE Inc., 
РОВ 8, Port Jefferson, NY 
777. 
Circle 603 on inquiry card. 


Inforite Recognizes 
Handwritten 
Characters 


Inforite is a handwritten- 
character-recognition terminal. 
Incorporating dynamic charac- 
ter recognition, mark/sense 
recognition, and graphics ca- 
pabilities, (nforite is suitable for 
applications that require direct 
computer entry of data from 
handwritten forms. it's based 
on the 4-MHz ZBOA micro- 
processor and contains 64K 
bytes of RAM, 56K of ROM, 
and 48K bytes of bat- 
tery-backed CMOS RAM, 

Inforite can store almost 50 
pages of data for more than 
three days. It transmits data to 
a loca! or remote computer 
through an RS-232C serial in- 
terface. Switch-selectable data 
rates range from ПО го 19,200 
bps. DSR/DTR and XON/XOFF 
controls are supported. Чап- 
dard features include a 2-line 
by 32-character LCD display 
that identifies the field and the 
data, error messages, and a 
programmable caiculator func- 
tion that computes extensions, 
subtotals, totals, tax calcula- 
tions, and percentages as a 
form is being completed. It 
operates with a ballpoint pen 
and accommodates three-part 
forms. 

A forms-definition package 
that lets you create forms 
tailored to your business is 
available as a $450 option. In- 


forite is $2000. OEM prices 
quoted on request. Contact in- 
forite Corp, Suite 201, 1670 
South Amphlett Blvd., San 
Mateo, СА 94402, |415) 
571-8766. 

Circle 605 on inquiry card. 
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Sound Processing 
System Polishes Apples 

Decillionix's DX-! lets you 
record, process, and play back 
ordinary sounds with Apple I! 
series computers, Sounds can 
be entered dough a mico- 
phone or other source and 
saved, manipulated, se- 
quenced, and modified in any 
way you choose. Pitch, vol- 
ume, direction, and sequence 
аге software-programmabie, 
and real-time sound can be 
played through the Apple's 
keyboard. 

Major system components 
are a printed-circuit board, a 
high-fidelity pre-amp circuit, a 
connecting cable, and soft- 
ware, Key features include 8-bit 


What's New? 


sample recard/playback tech- 
niques, variable sound rates 
ranging from 0.78 kHz to 30 
kHz, variable play times from 
0.8 to Ю seconds, the ability to 
play continuous sound se- 
quences, and independently 
variable record and playback 
rates. The system software disk 
comes with 22 prerecorded 
sounds 

Echo, an optional software 
package with more than 40 
key-selectable routines, adds 
echoing, reverb, and real-tirne 


sound processing. Direct con- 
trol of all parameters by joystick 
is provided. Echo costs $149, A 
four-volume set of prerecorded 
sounds can be purchased for 
$79. 

DX-| requires a 48K-byte 
Apple 1 or Пе with DOS 3.3 
and Applesoft BASIC. List price 
is $239. For further informa- 
tion, contact Decillionix. POB 
70985, Sunnyvale, CA 94086. 
[408] 732-7758. 

Circle 592 an inquiry card. 
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Gang-of-Eight 
Programs EPROMs 


The Gang-of-Eight EPROM 
Programmer from Dataman 
Designs can simuitaneously 
program eight devices using 
manufacturers’ recommended 
fast-programming algorithrris. 
The programming time for a 
batch of 2764s reportedly 
averages 1.5 minutes. No 
specíal modules are required. 
The Gang-of-Eight has a sim- 
ple switch setting that handles 
single-ratt 24- or 28-pin devices, 
including tne 27256. Program- 
ming voltage has fixed levels of 
4| and 25 volts, a user-settable 
level, and a factory preset level 
of 12 5 volts, which ts required 
by the newer, larger EPROMs. 

For normal орегацоп$, the 
Gang-of-Eight nas a single 
operating key. This device has 
a built-in intelligence feature 
that traps operator errors and 
an emergency Reset key for es- 
caping those situations. Other 
features include an audible 
alarm and blank-check, pretest 
and verify functions. 


The Gang-of-Eight EPROM 
Programmer costs £395, in- 
cluding VAT [value-added tax). 
It's available from Dataman 
Designs, Lombard House. 
Cornwall Rd., Dorchester. DTI 
IRX, England, tel: Dorchester 
(0305) 68056. 

Circie 613 on inquiry card. 


RAM Disk Emulator for 
CDOS Systems 
Tesco's TDrive RAM disk I/O 
emulator works with Cromem- 
co computers. It serves as a 
single logical CDOS disk drive, 
providing access to up to 224K 
bytes of memory. Memory 15 
partrioned into seven banks of 
32K bytes (2K bytes are re- 
served for directory eritries). 
№5 compatible with 5V«-inch 
fioppy-disk drives, and all 
CDOS software reportedly can 
be used on TDrive, including 
KSAM files under SBASIC. 


TDrive works with systerns 
that use bank-switched mem- 
ory boards. it comes as a 
COM object flle on either 514- 
or &inch CDOS floppy disks. 
TDrive installs directly under 
CDOS and makes ail required 
patches within CDOS. All 
boards with a bank-switch fea- 
ture, such as the Cromemco 
64 KZ, are supported. 

Tesco's TDrive RAM disk VO 
emulator is available in the 
United States for $98 from 
Albion Industries, POB 7, 
Millersville, MD 21108. it's pro- 
duced and manufactured by 
Tesco, POB 10, 8714 Wiesen- 
theid, West Germany; tel: 
09383/1237, 

Circle 609 on inquiry card. 


Structure-Analysis 
Program Alds Civil 
Engineers 

AMPG80-REV8340 is а 
structure-analysis program for 
civil engineers, When given 
the general configuration of a 
structure, the geometrical prop- 
erties of its proposed sections, 
and its loads, this FORTRAN 
program produces such design 
stresses and forces as shearing, 
compression, and bending 
moments. each in two or more 
elements. ІС lets you enter 
shearing walls and several 
kinds of materials in the same 
frame, and it will accept load 
groups, sinking supports, 
earthquake forces, tited loads, 
and so forth. Combinations of 
loads Can be requested in the 
same run, апа АМР80- 
RVCB340 can give you analy- 
ses of trusses. For producing 
direct design values, it lets you 
introduce load factors into a 
run. Results provide displace- 
ments and turns in every joint 
of the structure or at any in- 
termediate point 

AMPBO-REVB340 works 
with any 64K-byte machine 
with a FORTRAN compiler, 


such as the Appie It Plus and 
the Franklin. it comes on two 
floppy disks and with instruc- 
tions and examples. The price 
is $1000. Order from Anto- 
niano, Gonzalez Davila, 
Medina Mora, SA. de CV, 
Nuevo León 209-601. México 
I!, D.F., Mexico; tel: 516-0293. 


Educatlonal Robot 
Package for School 
and Industry 

The Scorbot-ER Ill robot from 
Eshed Robotec Ltd. comes 
with a package of educational 
matenais mrended for technical 
schools, research laboratories, 
and industry The complete 
system comprises the robot. 
textbooks, laboratory ex- 
penments, software. video- 
tapes, slides, and overhead 
transparencies. The educa- 
tional modules, which provide 
practical experiments, guide 
students from the principles of 
robotics through to state-of- 
the-art concepts. 

Ѕсогрог features an open- 
arm construction that lets 
students observe the operation 
mechanism. its DC servo- 
motors with closed-loop con- 
Uo! are under the direction of 
an eight-axis controller that's 
capable of exercising simulta- 
neous control on ай eight axes. 
The controller has provisions 
for eight inputs and eight out- 
puts. Scorbot connects to а 
host computer through an RS- 
232C serial interface. The rota- 
tion specifications for the 
working envelope are as fol- 
lows: 360% body joint 2.1505, 
elbow joint, +90° pitch joint 
360°, roll joint 

Software to run Scorbot is 
available for a variety of mico- 
computers. For full details, con- 
tact Eshed Robotec Ltd.. РОВ 
28346, Tel Aviv 61 282, Israel; 
tel: [03] 340860; Telex: 36113! 
ESHED IL. 

Circle 510 on inquiry card. 
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SBC Handles 
Mix of Chips 


Brick from Dysys Inc. is 2 
single-board computer suitable 
for sophisticated applications. 
($ 48K-byte memory space 
handles a mix of 2K-, 4K-, and 
8K-byte RAMS, EPROMs, and 
EEPROMs. The Hitachi 6303 
microprocessor, 33 I/O lines, а 
l6é-bit timer/counter, ап оп- 
board UART for normal and 
multidrop communications, an 
asynchronous serial VO line 
with selectable data rates, 
three LED indicators, and а 
power indicator are ail 
standard. 

Brick is marketed in four ver- 
sions. Brick-1 is a development 
system offering a bus interface, 
voltage regulator, and a wire- 
wrap area for twenty 16-pin in- 
tegrated circults, Brick-2 is a 
plug-in board for OEM produc- 
поп. STD bus-compatible, 
Brick-3 is suitable for develop- 
ment and production of large 
systems. Brick-4 can be inte- 
grated into ап OEM's circuit 
board at the drafting stage. 
Board dimensions vary. 
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A choice of Pascal or 
FORTH is available. Pascal pro- 
vides an editor interpreter, 
compiler, and run-time sup- 
port. FORTH offers a screen 
editor, interpreter, and compiler 
directories. BASIC is optional. 

Contact the manufacturer 
for pricing information on 
Brick-4. in lots of 10, prices for 
the other versions begin at 
$560. Further information is 
available from Dysys Inc., Suite 
206, 961 South Bland St. 
Halifax, Nova Scotia B3H 256, 
Canada, (902) 423-5308. 
Circle 612 on inquiry card. 


8088 Processor 
Card incorporates 
80130 RMX 

DY-4 Systems inc. has an- 
nounced the availability of the 
DSTD-IB7 processor card to its 
line of products for the STO 
bus, The DSTD-IB7, an 8088- 


based card, incorporates the 
80130 RMX processor and two 
RS-232C seria) channels. А 
single 28-pin byte-wide socket 
for a RAM, EPROM, or ROM is 
provided. tts on-board memory 
can бе disabled under software 
control, The contents of 
dynamic RAM wil be preserved 
during reset. Full megabyte 
memory addressing is sup- 
ported, and the DSTD-187 pro- 
vides transparent dynamic RAM 
refresh, which permits the use 
of high-density ачапег-теда- 
byte memory cards. Other 
features include 780 and 8088 
bus architecture support and 
compatibility with other DY-4 
DSTD series cards. 

Ап 8087 mathernatics co- 
processor is optional, and 
8-MHz versions of the card can 
be obtained. The single-unit 
price is 5584. Contact DY-4 
Systems тс. Marketing 
Department, 888 Lady Ellen 
Place, Ottawa, Ontario KIZ 
5MI, Canada, [613} 728-3711. 
Circie 615 on inquiry card. 


Easy-to-Use 
Malling System 

Orion Systems of Concord, 
Ontario, markets a computer- 
ized mailing systern for users of 
the IBM Personal Computer. 
With Oscims, your client file 
can be added to, deleted from, 
and modified easily. This pro- 
gram has flexible facilities that 
let you print addresses on any 
type or size of label or fyer, 
Menu-driven, Oscims has the 
ability to print custorner infor- 
mation and lets you select dif- 
ferent customer types. A 
name-search option is 
inciuded. 

With user manual and dis- 
tribution disk, Oscirms costs 
$59.95. Write to Orion Sys- 
tems, NO Riviera Dr, Concord. 
Ontario L4K 1A9, Canada. 
Circle 611 on inquiry card. 


PUBLICATIONS 


Products for Disabled 

Outlined in Catalog 

A catalog of technical aids 
and systems for disabled in- 
dividuals is available from Tash 
Inc, This 37-page brochure 
outlines ability switches, com- 
puter aids, environmental cane 
trois, communications and 
educational aids, and mobility 
and living aids. A price fist is 
provided. For a copy, contact 
Tash Inc.. Unit 1. 70 Gibson 
Dr, Markham. Ontario L3R 
223, Canada, (416) 475-2212. 
Circle 628 on Inquiry card, 


Gulde Probes Micropro 
Software 

Jane Davis's Prostar Train- 
ing Guide explains how to use 
a wide spectrum of Micropro 
Office software. Programs 
covered are Vordstar, Spellstar, 
Datastar, Calcstar, Supersort. 
and Mailmerge This 24B-page 
book begins with an introduc- 
tion to the computer. covering 
such topics as operating Sys- 
tems, floppy disks, and key- 
boards, Using step-by-step ex- 
amples, Ms, Davis shows you 
how to гуре a letter in Word- 
Star, design a form and enter 
names and addresses in Data- 
star, alphabetically sort names 
and addresses with Supersort, 
and merge the letter and data 
file to produce form letters and 
envelopes using Mailmerge. In- 
dividual programs are then ex- 
plored in greater deta}, and ad- 
vanced programming tech- 
niques are elucidated, Readers 
are also shown how ГО link the 
packages together, 

The Prostar Training Guide 
is available for 545, postage 
paid, from Jane Davis Publica- 
tions, РОВ 717, Richboro. РА 
18954. 

Circle 618 on inquiry card. 


What's New? 
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8830 Ма. Milwaukee 9 Niles. | 


Computer and 
Electronics Data 
Handbook 


Joseph Electronics has 
released the second edition of 
its Computer and Electronics 
Data Handbook. This 
32-page booklet contains glos- 
saries of computer, electronic, 
fiber optic, and cable ter- 
minalogy. In addition, the most 


commonly referred to elec- 
tronic tables, formulas, and 
symbols are provided. In- 
dividual copies are $1.95. Con- 
tact Joseph Electronics, 8830 
North Milwaukee, Niles, iL 
60648, (312) 297-4200. 
Circle 623 on inquiry card. 


Gulde to Micro 
Perlodicals 

A ié-page guide with infor- 
mation оп more than 100 
microcomputer periodicals has 
been published. Fifty of the 
periodicals are profiled, while 
the remainder are organized 
according to the hardware. 
software, or topic they serve. 
Subscription prices and perti- 
nent information are given for 
all the periodicals. 

The guide is $2,50, Order it 
from Microguide. РОВ 4363, 
Chicago. IL 60680. (312) 
986-1536. 

Circle 424 on inquiry card. 


Catalog Outlines Mail- 
Order Software 

A catalog outlining brand- 
name software available 
through mail order can be ob- 
tained from 800-Software This 
company markets packages 
from nearly 30 major software 
houses, including Ashton-Tate, 
Continental Software, Digital 
Research. Fox & Geller. Micro- 
pro. Microstuf, Pickles & Trout, 
and Visicorp. Computers from 
such manufacturers as Apple, 
Cromemco, Dynabyte, Heath/ 
Zenith, intertec, Micropolis, 
North Star, Televideo, Xerox, 
and others are supported. Both 


5⁄4- and B-inch formats are 
Offered, and most programs are 
said at less than list price. The 
catalog also contains com- 
parison charts of database, 
spreadsheet, and word-pro- 
cessing programs. 

Customer backing inciudes 
a support department that 
answers technical questions 
and a customer service depart- 
ment to handie program up- 
dates, exchanges, and returns. 
Both telephone and mail 
orders are accepted. For your 
Catalog, contact 800-Software 
Inc, Suite М, 940 Dwight 
Way, Berkeley CA 94710, |800) 
227-4587; in California, (BOO) 
622-0678 or (415) 644-3611. 
Circle 617 on inquiry card. 


IC Master Lists 
38,000 ICs 

The 1984 edition of IC 
Master has been released by 
Hearst Business Communica- 
tons. This two-volume, 3300- 
page reference book lists key 
specifications for more than 
38,000 integrated circuits, 
microcomputer boards, micro- 
processor development sys- 
tems, PROM  programrners, 
and custom and semicustom 
integrated circuits from over 
200 manufacturers. Only prod- 
ucts currently offered are de- 
scribed in the data tables; 
however, an alternate-source 
directory covers both new and 
discontinued devices, provides 


information оп reptacement 
parts, and lists approximately 
60,000 IC substitutes, 

IC Master is divided into 20 
Sections, such as micropro- 
Cessors, memories, and linear 
integreted circuits, and each 
product group is organized by 
key specifications. Eleven tech- 
nical-Jdata sections, including 
military, digital, and interface, 
are arranged by function and 
parameters. An advertisers’ 
product index, part-number іп- 
dex, and a manufacturer and 
distributor directory are among 
this set's eight supporting 
sections, 

IC Master costs $95. It can 
be ordered directly from ІС 
Master, Hearst Business Com- 
munications Inc., 645 Stewart 
Ave,, Garden City NY 11530. 
Circle 619 on inquiry card. 


Information Resource 

The Whole Computer 
Catalog, an illustrated quide ta 
professional consultants, man- 
ufacturers, and associations, 
assists people seeking informa- 
non on computers. Among the 
topics covered in this book are 
hardware in an evolving mar- 
ketplace, available software, 
on-line information sources. 
computer careers, computer 
Stores, the sociological impact 
of computers, magazines and 
newsletters, government 
publications, books, schools 
that specialize in computer 
science, and user groups. Each 
section begins with a discus- 
sion clarifying the scope of the 
topic presented. 

The Whole Computer 
Catalog, edited Бу Магда 
Lacey Schwartz, is more than 
400 pages long. It’s avallabie 
іп softcover for $35 from De- 
signs И Publishers, 515 West 
Commonwealth Ave., Fuller- 
ton, СА 92632, (714| 871-9100. 
Circle 620 on Inquiry card. 
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What's New? 


MISCELLANEOUS 


Antistatic Wipes 


Sraticide Wipes are individu- 
ally wrapped towelettes satur- 
ated with ап ато абс solution 
that can reduce static buildup 
on terminal screens, computer 
housings, and peripheral 
cabinets. These law-lint, dis 
posable towelettes can be 
used on any surface not ad- 
versely affected by water or al- 
conoi. Static protection is pro- 
vided at humidities as low as 
i5 percent. The saturating fuld 


contains a topical antistat con- 
centrate, deionized water, and 
isopropyl alcohol. 

Each Syz- by &inch Staticide 
tawelette is packed in a small 
foil package. The suggested 
price for a box of 24 is $4.98. 
For a затре and more infor- 
mation, contact ACL Inc, 1960 
East Devon Ave, Elk Grove 
Village. № 60007. [312] 98l- 
9212. 

Circle 532 on inquiry card. 


Solderless Prototyping 
Board for Micros 


The EZ Board from Sabadia 
Export Corporation is a solder- 
less breadboard system for 
building experimental add-ons 
for microcamputers. EZ Board's 
breadboarding area consists of 
1460 tie points capable of 
holding sixteen 14-ріп DIPS. 
Components with lead dia- 
meters of up to 0.032 inch can 
be plugged in and connected 
with ordinary hookup wire. 

This glasvepoxy printed- 
circuit board has four distribu- 
tion buses each with 50 tie 
points. The distribution buses 
can be used for power, 
ground, clock lines, and reset 
commands, А four-position 
DIP switch is mounted on- 
board, and each DIP position 
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corresponds to a set of tie- 
point-block sockets. For rapid 
identification, EZ Board has an 
easily accessible array of tie- 
point blocks from which each 
pin of the computer's VO 
channels is labeled. 

EZ Board is available for 
Apple, Commodore, and IBM 
PC systems, and their respec- 
tive compatibles. Models for 
other computers are in the 
works. Including cable and 
cannectors, EZ Board | 
$174.95. Add 55 shipping 
when ordering from Sabadia 
Export Corp. РОВ 1132, Yorba 
Linda, CA 92686, |714| 630- 
9335. 

Circle 633 on inquiry card. 


Disks Meet ANSI Standards 


Beck Manufacturing offers a 
line of single- and double-sided 
54-inch floppy disks. Beck 
disks meet ANS! standards and 
are backed with a seven-year 
warranty. A 25-pack of single- 
sided disks costs $54.75 ($2.19 
each); double-sided disks are 
$69.75 ($2.79 each). The Beck 
25-packs come with hub-rein- 


forcing rings, envelopes, color- 
coded labels, and nonmetallic 
protect tabs. To order. call |800) 
232-5634 or write to Beck 
Manufacturing, Box 111, Main 
St. West Peterborough, МН 
03468; in New Hampshire, call 
[603) 924-3821. 

Circle 629 on inquiry card. 


Keyboard 
Replacement Has 90 
Preset Functions 


A detached extension 
B7-key keyboard, the Data 
Spec comes with 90 prepro- 
grammed Apple МИ Plus func- 
tions and commands. By de- 
pressing the functian key and 
a preprogrammed key, operat- 
Ing commands, programming 
key words, and operating-sys- 
tem commands are automati- 
cally entered into the Apple. 
Among the operating com- 
mands are BOOT, CATALOG, 
and INIT; programming key- 
words include FOR, NEXT, 
PRINT Some of the operating- 


system commands are DIR, PIP 
TYPE, and STAT. Dat Spec has 
а lO-key numeric pad, and а 
full ASC!) character set with up- 
percase and lowercase. Overall 
dimensions are 71 by 17% by 
{9% inches, 

The Data Spec Keyboard ts 
supplied with a 10-foot coiled 
cable and a three-position ШЕ, 
The suggested price is 
$299.95. It's available from 
Aliance Research Corp.. 18215 
Parthenia %., Northridge, СА 
91325, (|818) 701-5848. 

Circle 634 on inquiry сага. 


QX-10 Support 
Packages Unvelled 


Micronova recently unveiled 
two software packages for the 
Epson OX-10 microcomputer: 
MicroRAM and OXxKeys. 
MicroRAM gives CP/M users 
access to 167K bytes of unused 
OX-1G memory by providing 
RAM disk emulation. QXKeys 
lets you reconfigure the OX-10 
keyDoard to your liking. 


MicroRAM is 580. OXKeys is 
$25, including source code. 
Add 52 postage to each order. 
Tou can purchase both pack- 
ages factory-direct from Micro- 
nova, RR 5, Canning, Nova 
Scotia BOP IHO, Canada, (902) 
582-7016. 

Circle 614 on inquiry card. 


Financial Analysis 
for Professionals 

CRT Associates’ MIFPADS 

[Microcomputer Interactive Fi- 
nancial Planning and Develop- 
ment System) is a financial- 
analysis package for profes- 
sional users of Radio Shack's 
TRS-80 Models Ii, 12, 16, and 
l6B. Its suitable for such func- 
tons as amortization, trade 
credit decisions, economic 
order quantity, capita! budget- 
ing, time value of money, cur- 
rent portion of long-term debt 
and interest rate calculations. 
MIFPADS can perform the fol- 
lowing analyses: пк, statistics, 
ratios, and bands. Hard copy 
can be generated. Previous 
programming experience 15 пог 
required. 

MIFPADS is available in both 
single- and multiuser versions. 
Apple lle and IBM PC configur- 
ations are in the works. The 
price is $595. Contact CRT As- 
sociates, РОВ 372, Dollar Вау 
Mi 49922, (904) 482-1339. 
Circte 556 on inquiry card. 


PCjr Word Processor 
Has Full-Screen Editing 

Fullscreen editing on the 
IBM PCjr is possible with CMA 
Micro Computer's Docuwriter 
jf word processor. Some of its 
editing commands are block 
move, deletion. insertion, сору. 
and search and replace. Docu- 
writer jr lets you create reports 
as large as 130 columns. Word- 
wrap and justification are atso 
available. 

Standard PC-DOS spelling 
checkers can work with Docu- 
writer jr files. п addition, Docu- 
writer jr disk-file outputs are 
compatible with such word 
processors as Wordstar. All the 
PC's keyboard editing-key 
operations, including cursor 
contral, are retained. IBM 
graphics and thermal printers 
are also supported, although 
they are not mandatory. 


What's New? 


Docuwriter jr requires 128K 
bytes of RAM and a single disk 
агме. The retail price is 579 95. 
More information can be ob- 
tained from CMA Micro Com- 
puter, 55722 Santa Fe Trail, 
Yucca Valley CA 92284, (619) 
365-9718. 

Circle 551 on inquiry card, 


Display and Print 
Scientific Graphs 

GraphiC from Sciennific En- 
deavors displays and prints 
scientific graphs calculated on 
the Corona or ВМ PC. Written 
in C and assembly language, 
GraphiC provides 40 graphics 
routines that can be called 
upon ta plot data or make text 
slides. Plots are created and 
stored in a 4096- by 3] 20-pixel 
Tektronix format. It has a zoom 
made that can replay, shrink, 
enlarge. or shift a picture. Mag- 
nifications from 0.25 to 4.0 are 
available. Other features in- 
clude five line types, eight 
curve markers, two fonts, and 
linear, logarithmic., and con- 
tour plots. 

Tektronix-formatted plots 
from other computers сап be 
replayed by GraphiC under 
certain conditions, and 
Graphic files are compatible 
with mainframes that support 
Tektronix terminais, It operates 
with such dot-matrix printers 
as Epson FX/RX, C. itoh Pro- 
writer, and Okidata 9| апд 93. 

Presently Graphic works 
with the C-Ware DeSmet C 
compiler. it requires a minimum 
of 192K bytes of memory. Al- 
though it can function on a 
single disk drive systern, two 
double-sided. double-density 
disk drives are preferred. 
GraphiC costs $150 and is 
available directly from Scientific 
Endeavors, Route 4, Box 79, 
Kingston, TN 37763. 
Circle 571 on inquiry card. 


Apple ROMdlsk Card 

ROMdisk iets Apple Il users 
store а full floppy disk of pro- 
gram files м EPROM. It can be 
used in on-line systerns and 
permits Apple 1 computers to 
be used as workstations. ROM- 
disk comes with a menu-bulki- 
er program that lets you select 
program files to be laaded апа 
has the ability to automatical- 
ly boot the menu or a desired 
program. Up to four ROMdisks 
can be used in a single Apple, 
Power is derived from the 
computer. 

ROMdisk works with Apple- 
DOS 3.3 or the ProDOS oper- 
ating system. it costs $499. 
Further details are available 
from Curtis Inc, 22 Red Fox 
Rd., St. Paul, MN 55110, {612} 
484-9183, 

Circle 604 on inquiry card, 


Statistical Package 
for Mainframes 
Ported to PC 

SPSYPC is a menu-format 
ВМ PC version of SPSS-X, a 
mainframe  statistical-analysis 
and data-management pack- 
age. SPSVPC gives you univari- 
ate statistics, cross tabulations, 
correlations, тийреге regres- 
sions, nonparametric tests, іса 
linear, and contour and scat- 
ter plot procedures. You can 
analyze factors and variance 
and generate tables and 
graphs, which can then be re- 
formatted for display or presen- 
tation-quality hard copy. 
SPSYPC can handle missing 
values, sort cases, and com- 
pute new variables. Up to 150 
variables can be drawn upon. 
Cases are limited anty by disk 
space. Help commands, an in- 
tegrated repart-writing facility, 
and an on-line tutorial аге 
supplied. 

An IBM PC or PC XT with 
320K bytes of RAM, a hard- 
disk drive, 8087 coprocessor, 
and PC-DOS are necessary. 


(Note that SPSSYPC will use 
approximately | megabyte of 
hard-disk storage.) With docu- 
mentation and demonstration 
disk, SPSYPC costs $795. A 
version for DEC Professional 
Series Computers is available. 
For more information, contact 
SPSS с. Marketing Depart- 
ment, Suite 3000. 444 North 
Michigan Ave, Chicago, IL 
éOQ6il, [312] 329-2400. 

Circie 552 on inquiry card. 


CP/M Computer 
Mounts on 
Floppy Drive 

The Little Board, a single- 
board CP/M computer from 
Атрю. can be screwed direct- 
ly onto the mounting holes of 
а 5l^-inch floppy-disk drive. 
Outfitted with а 4-MHz 280A 
central processor, 64K bytes of 
RAM, a boot EPROM, floppy- 
disk controller, termina! and 
modem ports, and a Centron- 
icstype parallel port, Littie 
Board can support four single- 
or doublie-density single- or 
double-sided, 48- or 96-tpi disk 
drives. Through software. one 
of its serial RS-232C parts can 
put forth data at 75 to 38,400 
bps, while the other adminis- 
ters rates ranging from 75 га 
9600 bps. 

The Little Board runs under 
CPIM 2.2. А set of utility pro- 
grams for formalting and copy- 
ing data is furnished. A disk- 
translation utility lets Little 
Board read, write, and execute 
programs and data from Kay- 
pro, Morrow Designs. IBM PC, 
and other computers. 

Power requirements are +5 
V DC at 750 mA and +12 V 
DC at 50 mA. Little Board lists 
for 5349. CP/M BIOS source 
code is 549. Contact Агро, 
67 East Evelyn Ave, POB 
390427, Mountain View, CA 
94039, [415) 962-0230. 
Circle 594 on inquiry card. 
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What's New? 


68000 Coprocessor 
Speeds Apple Programs 

Saybrook 1. а 16-/32-bit 
68000 coprocessor board, 15 
said to execute Apple Pascal, 
FORTRAN, and BASIC pro- 
grams 10 to 30 times faster 
than normal, The base system 
comprises 128K bytes of RAM, 
UCSD p-System Run-time Unit 
version |V.13, Applesoft-com- 
patible 68000 BASIC, turtle 
graphics, a 24-hour time-of- 
day clock. and five program- 
mable timers It's available In 
8-, 12.5-, and M-MHz versions 
for $895, 51195, and $1395. re- 
spectively. 

An advanced model of Say- 
brook Il 15 also available. This 
system has all the features of 
the base unit plus a screen 
editor, graphics package, cross- 
assembler, and either a 
FORTRAN-77, Pascal, or BASIC 
compiler, Depending on the 
clock rate. the Saybrook Ii ad- 
vanced model costs $995, 
$1295, or $1495. 

Options include compilers, 
CP/M-58K, Unix with C, and a 
128K-byte RAM card that's ex- 
pandable to 2 megabytes. The 
additional compilers cost $95 
each. Inquire about RAM card 
pricing. Produced and manu- 
factured by Analytical Engines 
Inc., Suite 305, 3415 Greystone, 
Austin, TX 78731 (512) 
346-8430. 

Circle 599 on inquiry card. 


68008 STD Board 

Peopleware Systems has 
brought out a &8008-based 
STD bus microprocessor board. 
The 68008, а 16-/32-bit proces- 
sor running at 8 MHz, has ap- 
proximately 60 percent of the 
throughput of an equivalent 
68000 microprocessor. This 
board has buffered data and 
control signals for expansion 
and three 28-pin JEDEC sock- 
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ets for 32K bytes of memory: 
one of the sockets is Com 
figured for 2764- or 27128-type 
EPROMs. Off-board memory 
access is facilltated by a one- 
of-eignt decoderdriver that 
selects memory cards via a 
front connector, up to | mega- 
byte of memory can be ad- 
dressed. Two RS-232C ports 
with RTS and CTS signals are 
supported; the transmit and 
receive data rates can be іп- 
dividually set. All address, data, 
and control signals are TTL- 
compatibie. 

Prices begin at $595, For a 
complete description. contact 
Peopleware Systems Inc., 5190 
West 76th St, Minneapolis, 
MN 55435, (612) 831-0827, 
Circie 590 on inquiry card. 


Terminal Plug- 
Compatible with УТ100 

Tandberg Data's Series ТОМ 
22005 editing/display terminal 
is plug-compabBbie with DEC 
VTIOO, Data General 6053, 
and other terminals. The basic 
ТОМ features an 8.75-МН2 
8085/2 processor, а 70-Hz re- 
fresh rate, 8K bytes of dedi- 
cated RAM, 512 bytes of nor- 
volatile memory, 16 soft 
switches under user ar soft- 
ware control, tiit-and-swivel 
pedestal, height adjustment, 
121-кеу (maximum) detachable 
keyboard. and a 15-inch 
screen. Characters are green- 
on-green; black-on-white is 
optional. The set-up menu is 
written in plain English. 

The TDV can be equipped 
with up to 56K bytes of mem- 
Ory; some versions can store 
up to eight pages of data. An 
add-on controller enables rhe 
TDV to communicate through 
packet-switched networks 
using X.25 protocols. The TDV 
can transmit by character. 
page, block, or line/field. An 


optional plug-in card produces 
bit-mapped  raster-screen 
displays with a resolution of 
584 by 3B4 pixels. in addition, 
this arrangement emulates 
Tektronix 4010/4014 vector 
drawing. point plotting, and 
graphics-input modes. The 
TDV character generator can 
handle 1024 characters. Latin, 
Cyrillic, and Greek alphabets 
are available, and mathematics 
and semigraphics symbols can 
be obtained. Characters can 
be double height and width. 
Other options include a 2K- 
byte print buffer and commu- 
nications protocols. The Series 
ТОМ 22005 begins at $1875. 
For full specifications, contact 
Tandberg Data іпс., РОВ 99, 
Labriola Court, Armonk, NY 
10504, (914) 273-6400. 
Circle 587 on inquiry card. 


Development System 
for Adams 

Frobco is marketing a 
software-development system 
for formatung 32K-byte Adan 
Colecovision cartridges, This 
package contains a 32K-byte 
interface unit that plugs into 
the Coleco's expansion slot, an 
interface board for Apple slot 
number two, and a EPROM 
cartridge adapter board that 


connects with the Coleco's 
cartridge slot. Any program in 
the interface unit can be read, 
modified, and run through the 
Adam. Programs In the inter- 
face RAM can be stored on an 
Apple disk. 

Frobco' s system develop- 
ment software lets you transfer 
programs from the Apple disk 
or Coleco cartridge to the in- 
terface unit, access the 
Adam/Colecovision's memory 
space and VO channels, set 
breakpoints in code for inr 
dating or halting graphics mo- 
tion in real time, and observe 
and modify a cartridge's con- 
tents. A built-in 280 disassern- 
bler lets you review a car- 
tridge's object code. 

With the EPROM cartridge 
adapter, you can create and 
run a prototype program. її has 
four 8K-byte 2764-type 
EPROM sockets. Detailed infor- 
mation on the Adam's oper- 
ating system, memory тар, 
display processor, and sound 
generator are supplied. 

Minimum hardware require- 
ments consist of an Apple M 
Plus or lle, a fioppy-disk drive, 
Microsoft-compatible 280 card, 
monitor, and an Adam/Col- 
ecovision console. The list price 
is 51995. For more information. 
contact Frobco, Trí-Comp 
Polytechnical Inc.. 603 Mission 
St. Santa Cruz, CA 95060, 
(408) 429-1551. 

Circle 600 on inquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by 
the promoters of new products. If in our judgment the infor- 
mation might be of interest to the personal computing experi- 
menters and homebrewers who read BYTE, we print it in some 
form. We openly solicit releases and photos from manufac- 
turers and suppliers to this marketplace. The information is 


printed more or less as a first-in first-out queue, subjectito oc- 
casional priority modifications. While we would not knowing- 
ly print untrue or inaccurate data, or data from unreliable com- 
panies, our capacity to evaluate the products and companies 
appearing in the "What's New?" feature is necessarily limited. 
We therefore cannot be responsible for product quality or 
company performance. 


“Моге Computer for Your Calculating Dollar * 
| Try the New 


APO -X I. xen 


Introductory Offer 
(о) (о) 
| | 


(Offer expires May 31,1984) 
SYS-8100-00 


S199 


“Need a 16-bit IBM-PC™ to process your data?" 
The first ІВМ” compatible that IS compatible! A complete system in- | 
cluding the PC-DOS™ operating system from IBM™. Two thinline doubie- 
sided 6%” Disk Drives hold 360K of formatted storage each, the other 
drive opening is fitted with a close-out plate. Removal of the plate will allow 
room for a Winchester Hard Disk. The Power Supply is like that of an IBM- 
PC XT™,.Hard Disk ready! How compatible is the XPC-XT? It will run 
1-2-3™, Flight Simulator", dBASE |І, WordStar™, SuperCalc™, 
VielCalc® and hundreds of others, The system will also support MS- 
DOS™ 1.1 and 2.1, PC-DOS™ 2.2, CP/M-86™ and Unix Operating 
Systems. Add-on an additional 192K of RAM for a full 256K of on-board 

2] Memory for only $195.00. This computer comes standard with 2 Serial 
and 1 parallel ports (ІВМ COM1 and СОМ2). No need to purchase 
Add-On cards. 


BASIC XPC SYSTEM 
1 that Incredibly LOW Total System раса doesn't sult 
you, try this "Ba № Yoursel? System'' and taka 
your pick of Ihe wide range of options listed below. 
Tha Ғазішгез: *64K RAM — e£xpandabla to 256K 
*4 ОМА channels е5 Expansion Slots 
eRuns М5/005% and CP/M-86™ (not included) 


*Mulli-tunction Keyboard and Cable 
eHard Disk Ready Power Supply Only , 


е? Serial and one Parallel Pori $ p e 5 | 


CP/M-86* Operating Systems 
eFull size capacitance touch keyboard with «Power Supply is Hard Disk ready, no need ‘and MORE! •5ү5-8000-00 
10 function keys and calculator type to add-on additional power Tha following аге тепне Trademarks and their Companys 1-2-3-Lotus Devetopment Company. 5-05, 
numeric keypad PC-DOS, Fight Simulaty-MicroSot- abuse ПА вто: Тан мАч МегеРт namaira Cap, Бш ГЕ 
аст, іт; МЫС АС Лр, Inc. CP/M-BE-Digitd Наа Ime. М. І18М-РС. IBMI-PC ЖТ-іпінітциылы 


"Еш! Опе Year Parts and Labor eld gd 
8087 Math Co-Processor ready Business Machines 


Call or Write ror Nearest Dealer — Full Catalog. 


- 


= Fea tures: 


ePC-DOS'* Operating System Vers. 2.1 — 9110-220 VAC, 50-60 Hz 


eB4K gf parity checked RAM, expandable aHigh resolution, 12" Monitor E Graen 
on-board to 256K - Screen and 18MHz bandwidth 


eB088 16-bit CPU eTwo Slimline 5% ~ 05/00 48 TPI Floppys 


е5 IBM compatible expansion slots @ 360K storage each. 
«4 ОМА and 3 Timer channels sFloppy Disk Contraller expansion card, 


runs up to four SS or DD Floppys 
»Up to 32K of EPROM (supplied with full ВК) оду 50 supports MS-DOS™ and 
*00$ BIOS on EPROM 


Ты is the standard Floppy intertace Card supplied Im ай 
уйат» nof using Tape Back-up. Н can accesa up to four 
drives In 48 of 96 ТР! formals. Тһе sama high quality data 
separator as used in ІВМ'М cnn insures data 
EF  Imsyty BOMG00100 — ....... -$255.00 804А-5001-00 . . .. .$255.00 


“аа EXPANSION MEMORY — MEMORY 
This super raliabla, four layer design Card can 
be expanded from 64K to 576K In 64K increments (mi 
$75.00 ea ). We've tested (ham aii and can recommend 


MANUFACTURING 


this ола with confidence. The prios below is with 64K and 
теме Spooter and RAMDISK software. 
-6850-00 . i «ЕН юзо . — —... .$20500 00 


BOA 
ay) CALENDAR CLOCK —— CLOCK 


This simple but effective Card shouid bu ordered with 


FLOPPY INTERFACE 


‘ ту fa. шу — ы ка your Disk Power Supply in the XPC-XT is Hard Disk ready). | from, each with higher and higher 
up в. Savas typing everytime | resolution, Price ( 00 b 
шм. you "toot up" the system. 804-8709. $148.00 | 10 Megabyte "$2498. | SA. Weeds Ud 5 
300/1200 BAUD MÜDEM $995 NI dies. in Green or Amber вела, 
I this 6 your ги computer, you will soon want А (0 Com- 
| mutat Compuserve and The Swtea ол уәл өле | 20 Megabyte 105 Meaabvte HARD DISK ONLY INTERFACE 
pied t cii t pg rb an —— E A simple, quick solution to adding а Hard Disk lo your 
any АРС All you nead is this card, a Cable, and the Drive. 
wars ‘‘remembers’’ phone numbers and ік)-іп sequences $1 295 $3295 Handles from 5 to 140 megabytes with minimum software 
to вата operation Software included for each operating configuration Order with your System now or order later 
system. BOA-8725-00.. .. $295.00 40 Megabyte 140 Megabyte eru 5” ай Ihe operating v. ame № 


zz SUPER 12 PAK MULTI-FUNCTION 
Now we need a full page to describe this fantastic Card! 
Since we only hava a itte room, here ал the іштен | 
І8М7% compatibin Joystick Port (2), Rasi-Tkma 


GAR to ЗВАК сі Parity Memory. Print Spoaler 
DISK — wu and -— with 04 of Memory, 
804-8850-00 . = . $345.00 


$1795 


Опе-На!! the cost! 


HARD DISK ADD-ON 


Complete Packages 
Includes BIOS Software, 5*4 * 
mounting hardware, Interface P.C.B, for expansion 
Blot, and ali the necessary power and data cables (the 


Archive Tape Back-up unit shown above Is of 20 and 
40 megabyte capacity. Memtek unit will soon be 
available at 10 megabyte capacily at approximately 
Circle 410 on inquiry card. 


DS Manufacturing Г 5781 Machine Drive № Huntington Beach, CA 92649 Ш 714/898-0336 


MONOCHROME ADAPTOR 


(1-2-3'9, dBase i, atc.). BOA-E500-00. $395.00 


COLOR ADAPTOR 
Color and monochrome combinations, can be fun 
‚ Fight Simutatar™. 1-2-3™ ай pertorm 
without modifications. NO FLICKER! Besides pertorming 
pariectiy, included are: Light Pen Interface, Print бросит, 
. $485.00 


and ВАМ Disk options! BOA-B400-00 . 


COLOR 
MON-1500-00 $345.00 


Winchester Hard Disk, 


, Theo models of Color to chanss 


$4195 


H.D./TAPE CONTROLLER 
This package consists of a combination Interface Adap- 
tor having SCSI H.0./TAPE Connacter вз well as the Flap- 
py Conirolier. Two additional 5” form tacior Boards ars 
Inciudad and mount over the Тира Drive and Hard Disk, 
10, 20, "€ r Hud 
(их. BOA-8675-00... . 4750.00 


Г you are "pressed wilh all ihe rave reviews that the 
«дұ Hercules Graphics Card gets, you wil tove ours! 
Made ахргазву Юг the КРО ҮТ by Harcules 
themsetves, И runt everything the Harcules Card doss 


MONOCHROME 
MON-1000-00 5125.00 


Circle 385 on inquiry card. 


CHECK SUNTRONICS NEW LOW PRICES 


ВМ Compatible Products Apple Compatible Products General Products- cont. 


OUADRAM-2 {2} Ser. Ports wiidK. ‚$355.00 
QUADBOARD (1 eaiPar/Sar. w/GAK, . 366 00 
ОАО 512 + лык те же bat бая % р + 
QUAD 512+ w/512K. $4» өзені +» 


MODEM Signalman Mark B., vı 


| ADO-ON Hard Disk Drive 


ЕМ» w/Powar Supply & Cabinet й: 2. 

Controller for above Hard Vine 278.00 
PC 1800-1 , $2114 41р 0 we * у ғ 1” 
COLUMBIA VP (Portable, tee Grsinoasete ` Call 
EAGLE COMPUTER РС-2....... arvoa Gall 
AST SIXPACK CARD Sia-function card 

with &K-348K НАМ Mamory, Рага м Port, 

Serial Por, Clock Calendar, Super Deive 

and Super Spool...,......., Only 291.00 
MS DUAL VO [2 es] Ser/Par. b Clk . 175.06 
МУ 2555 RAM Board 

2564 RAM Board with BAK, ......1 189.00 

2568 RAM Board with 266K......... Сей 
MSI 256К wiParalial оғ Serial Port 

266K w/Paraliel Port and 84К 259.00 

256K wiParallel Por and 256K .,,... Сай 

2564 wSerial Ром and ВАК .,...., 259.00 

256К wiSerial Port anc 256К.....,., Сай 
VISTA CNSKMAETER ОМА 

Diskmoster Interfacaa Sub 4, Бу“, 8" C. 

¥1200 &Mb Hard Duk .,,....... 
IBM TEAC Diak Drive 0500, 

40 Track Sllemina..- a ,........215.00 


| APPRATE ВМ PROM Bhister .,,.... 128,00 


516 


CABLE Parallel for (8M, 
Eagle & Columhis (5o 28,95 
IBM Prototype Baerd-SUN-2D8 double sided 
giess wih gold piatsd terminals ,, 29.50 


MONITORS 


Pi2i112/ Green =, 

PI3 (12^ Amber) 
GORILLA 

Hi Aes, 12" Gren , s. . 
Hi-Res. 12" Amber М 


BMC 
b UW 12" Green) . . 

91 Color T 
Ze EUM 29МНгіні- Reg). ' 


NEC 
48 1280, t2" Groen . . ... . ..8 
38 1201M, 80 col. АЙН” Та 


tc ИИ 7. 


TAXAN 
17H (027 Green) .. - 
12NUY (12" AMT 


BYTE May м 


AFDC-1 Floppy Disk Driva $555 
Controlier .. . 
Runs DOS 3.3 with any standarti Shugart pom- 
patible GV" disk drive. |2 dives ah сат). 
Does not reed V: track, 
1125.00 


"ALS" 80 Column Card. , .......,158%0 
"ALB" Z-CARD (ZBO ЕРІЛ.,.,..... + 149.00 


| АР! Apple Farat(el Printar iniriaca card. 


Centronica Compatibla , ‹. $35.00 
Appia Compatibles Devas (40 
Track, 183K)... 1% чрн 

SUN-2-B0 CARD (Saltcard 
Compatible). .,..  2-— -- 05.00 

SUN-B0 COLUMN CARD. *99w923 6^4 ‚ 97.09 

POWER SUPPLY (5 amp]... «s. 59,96 


COOLING ҒАМ......... „з - жм „..„ 2.00 


Software 


Formats for Following Software іпсішде: 
ІВМ, М5 DOS, Apple CPM, & CPM 22 
WORD PROCESSOR (Benchmark). $289.00 
MAILING LIST (Benchmark)... .....180.00 
SPELLING CHECKER (Banchmark) . 105.00 
TELECOM [Banchmark! .B5.00 
CDEX ІВМ Tralning . 2... s. 52.00 

PEARL Data Manager. Sen reviews . 
Ery- To Uae .., Powerful... sees. . 388.00 


General Products 


БИР Ония 10 up 400 ир 
SEND (100% certified) 178 155 
О {100% опей 252 230 


MODEM Моча Нот 103 Smart-Cal .&210.00 


rol 


vas кә + 195.00 


thoise 


| MODEM Signaiman Mark 7 (R5232). 115.00 


SUNTRONICS CO., inc. 


12621 Crenshaw Blvd.. Hawthorne, СА 90250 


c 


STORE HOURS: MON-FRI 3:00am to 6:00pm 


Mail Ordgr—M in. Ordar $10. Visa ar Mosin Cai d |р 
на! 3 paüunds plus 50 for each д1 powne 1c 


NEW MODEL SAMWOO DISPLAY | 
HI-RESOLUTION 
VIDEO MONITORS 


но screen · Attractive 
casa + Std composite video input, мс out- 
ut far second monitor +22 MHz video 
nódwidih « High rosolulon; 1,000 lines or 
132 characters аспаз, Adjustable contrast, 
hrighiness, V/H-hald, V-si20, H-centar * input 
impedance: high or 76 ohm» Passes FCC test 
lar computer equipment * UL approved 


Compatible With: IAM, iBA әрі |) 
Appia ile, Cammadors, etri Р 
Eagle, Aadio Shack, Sinelair/Timex, an 


More. 

Each Зар 
DAL216 17 Green > ал. $1396.00 Call 
DM-216 12° Orange.,.... 813800 Call 


DEALER INQUIRY INVITED 


MX COMPATIBLE BMC PRINTER 
BX-80 dot matric printer 259.00 


RAM & ROM IN STOCK .... Call 


Mother Boards Ж Card Cages 
SLOTS Gare Hd кт ABT wCAGE 
а $18.00 $44.00 $59.00 584.00 
[| 24.0 Қай 81.00 116.00 
12 2900 тш 11000 75000 
TORAH, Ма Germination иде power іо sod 
майор [or malin len. Uses OK cobnoecier fur обо 
пилы and temovel of gover № (saai lines. 


Faaturas: + Anu 


1 үші 


me |І TN 
„OLIE P og TET Y 1 


ЕТЕТ ТАТ Е 
нн. DA mns 


1-800-421-5775 
Бан ntes ult ido Сон 2 13-644- 1149 


5-100 D Prod ucts 


ESM ART without RAM .. $1 559 


Б4КЕМ АМТ у//бік RAM (32-5116 s). 339.00 
5-100 Боме4 Uses BMH2 6116's. V; Amp 
max. power, Bank S&lact plus Extendad 
Addressing aliowa Jor multi-memory 
board set-up 4indepandant 18K Blocks 
make essy usa wilh multi-user вуз. 
tems. Any 2K RAM may ba roplaced by 
8 2716 EPROM. 

58C-889 7B04 CPU, AK&T........ ..$ 429.00 

SB8C-BhO РА: аР CPU. Kit. i Lee eee F | 129.00 

4MHz ZBOA CPU boards with 
RAM, ROM & SeriaUParalla! Роме. 


UFDC-1 Floppy Contralier, АШТ. ,.. . 345.00 
UFDC-1 Floppy Caniroller, Kit ....-.225,00 | 
The UFDC-1 Floppy Controller uses the 
WD1755 chip which runs pilhar 
andor 8'"/54" Olak Orives. 


CLOCK CALENDAR АВТ. ........11500 | 
CLOCK CALENDAR Kit. ..,..... 95.00 | 


This 5-300 Clock Calendar Board hes 
4 Interrupts, Time. of Waek 
and Battery Bac 


Сай for 8-100 Quantity Discounts 
Special Sale Items 


SUN-721 5-100 Prototype Board ...,.9.95 


| SUN-722 Apple Prototypa Bosrd..... 5.95 
See өш January 1984 BYTE Ad fer shave Нету 
daecriptiopns. Quantities are ИИ. 


SATURDAY 10:00am to 5:00pm 


"n cale Ас 52 ОП 


iait 


cl handing) lot 


lahippirm an 


add Calil sales. Так. 


YOUR LOW PRICED 


ANSWER... 


PERSONAL SYSTEMS 
FAANKLIN 


Ace ТОСО viicolor $ 799 
Али VOU vet et (h iios 1299 
1200 OMS агаң bcn Hes Lactory 18879 
Ace 1000 Pro Рак. dijece НО соі sitwr 11659 


KAYPRO 


Kaypraol wimollware 


APPLE 
Apple ЧЕ States Будите. 


IBM 

IBMPC GAK, 1 Drive 
IBMPC 64K, 2 Dives 
SAM TU 

MBC 55 | 

МЕС ^^ б ТР" 


51445 
$1305 


$1995 
2245 


& 795 
. 179 


IBM/APPLE ACCESS. 


AST REBEARCH 

Sis Pak Plug. - | * 
Mega Plus И. 
Combo Plug 
loPiusH..... 
84K MEMORY UPGRADE 
к, B ahipa 
MICROMAX 

Viewmac BOE, 128K BO col. 
lor Appla lE.. ._.. 
for Appte |i All 4 n b SS 


-$ 279 
=z =e * 22d 2 
268 


l- 
Pete һ k * 


-- жа "^ pees 


card 
129 
139 


- че we v- 


1200 
1200 B lor IBMMPC . 
Micra Modem I мент, pag. 
NOVATION 


J Cal 306 Baud ù 
Apple Catil.. 


--—— 


DISK DRIVES 


SIEMENS 
FD кє 


TANDON 
TM 100-2? Lor ВМРЕ. 
c 
Оюш Suid X20K for Sanyo $ in 


Drives For Apple & Franklin 
MIGRU-GCI 


QUENTIN RE SEARCH 


Apple Mate ‚$ if 


RANA SYSTEMS 
Еійеі, р М 


$ 


PRINTER 
ACCESSORIES 
ORANGE MICRO 
ee io hs 18 
Buttered Grappler +. i6K esp. ӘК 178 
MIERCSIER 
Wizard Personal Card А Cable , 


FOURTH DIMENSION 
Par Card А Cable loc Apple | 


TRACTORS 
DijajgioQ 82A 592, , , 
Juki B-Directional .. 
Toshiba BI-Diroctional 


==} = + 


MICROTEK 
ии, 5% 2 
ee ig TM 


Addhionel ан! ЛП, 1б, . '6 
CABLES 
Any CompulartoParalte!(Printer 25 29 


PRINTERS 


C. ITOH 

Prowriler 8510 AP, t20 cps .. ..8 339 
Prowrilec ЇЇ! 1550 AP, 15" 120сра .. 545 
StarwrllarF1O-4OPU, 4ücpa. 2. 088 
Printmasler F 10-558PU, 55 ср ‚+4 1348 


EPSON 

RXSDFT, 120сръ. .. - 
РХВО, 10" 160506 o 
FX100, 15" 180cps . . 


OKIDATA 

MLB2A, 10" carnage .. 
МЕВЗА, 15" carriage . 
MLS2P 180 rp5 .. 
MLB3P, 180608 , . -, o 


STAR MICRONICS 
Gemini 10Х, 10", 120cps 
Gemini 15X, 15", 120 cps 
Della 10, 10". J80cps .. 


-ч% Fa 


3 409 
520 
728 


=» >» 


= 4+ “+ 


«КІ 

ETOOLO 15", 16 cps wipropor spac. $ 469 
TISEHAURUA 

P1350134) Got Malrix, L.O., graphica . $1655 


IF YOU SEE IT ADVERTISED 
FOR LESS, CALL US FIRST 
FOR LOWEST GUOTE! 
MAIL ORDERA: 
12641 S. Hawthorne Bd., No. 585 
Hawthorne, Caliorne 80250 
ORDER DEBK:, 
[213] 514-0018 © 
Mon.-Fri. 8 mrn. to & p.e. 
Saturday 14 a.m. еп 3 p.m. 


Dis dw» TU 


Circle 98 on inquiry card. 


Corporate & Institutional Buyers Welcome 


We accepi purchase orders from wall qualilied Corporations & Jastitulions. Place vs on your bid list. Cali for our Buyar's Guide. 


SERVICE * SELECTION * SATISFACTION * SAVINGS 


Those are four very important words. To you us a customer and (o us as a business. If you're just shopping price you'll find dozens of outlets 10 buy from. But 
if you're shopping value you'll search Гог a supplier with those four words to offer, not just one! We've been in business longer than 90% of our competition. 
Wonder why? We practice those four words; we offer a wider more popular collection of hardware and software, we have one of the best satisfaction 
. hop around. When you want sore than just a price, shop wilh us. 


TOLL-FREE FOR CREDIT CARD ORDERS Only 800-854-6654 


И you have a major credit card, call our Credit Card Order Department, Toll-Free, 
24 hours a day, 7 days a week. During the hours of 7:30 A.M. to 6:00 Р.М. PST 
(Mon-Fri) an operator will take your order; other hours, just give your order to our 
IN CALIFORNIA, ALASKA & HAWAII 
сам 619-460-6502 
Circle 1 on inquiry card. 


automatic ordering service. In most cases, we'll process and ship that same day. 
IBM ADD-ONS PRINTERS COMPUTERS MODEMS 


guarantees, and of course our prices are very competitive. Go ahead , . 


This Toll-Free number connects to the order desk only. For other business, in- 
quiries, or technical information please call our Customer Service Department, 
weekdays, 9:00 A.M. to 5:00 Р.М. PST: (619) 460-6502. 


AST Research Unless olherwtse noted all nl the pnniers мей | IBM Ancher Automalian 
"з 457 Shave come wen SoperOrve. Sipa Spool Nave naralle! «пасе PC with 2568 op XT call Мага Vit 300 baud 116 
ат! "oe peat жағатғұ Columbia Mah Xi E200 Gaps 2% 
SisPakPips ӨК upgeadat Му 384К wilh clor Dot Matrix (ae) 121 АЙЧ 4 HO we; лана call | Hayes 
слетал залы and palates бам E hy TOP ка Coumt VP p unplefe peri n W cau и p d 
{дате uw; атан! 754 odem Ve 
MegaMus tt 84 upgradable i 256K (or mis with — 120 22$ 15 eig 639 = or Dampi phus ропа call ae ! 200 AM счеты тён жыр 
MegaPak| with clock calendar and sena DOU | ди Epson printers Include GRAETRAX PLUS BET PC ақа web сан | Smartrom i sotesne n 
(раде: Game oF sacmd зет! peri opa) 265 | ру ga vog ces in ei i Sniaitmotem *o (BM са їз 
m ACIER (n^! vigragabie! = АХ BOF «T 100 ср 10" % сш m klin Apis compattie ерене е? зи We 235 
My у 75 | FX-B0 160cps 10° ею ew - vation 
VÜ Pus it жип cock calendar and sens рон паи" ы E" Mer "m baie ны " 55 à тм нь 
ров fare ae te ТҰЛА imm BM Pra Cane М | Tiva % rou sar dE TT ИР id 
board sporty board) +з 
Ык Memory upgrade cremans lor ату AST | Minime 82А 120 0200 слу tai IBM SOFTWARE nm іш 
DOM (y (naf ^s upgradabie) Güre | Митоние 83A 120 сре 15 erg rini Prisonatem 1200 369 
Connectall connecte bracket 15 | Mernise 93 150 cos 15. eng еш | American Training Ind 55М 
Ж ЕЕЕ Меғпінте BAAP 200 cps 8 crm ra Vor etos citare РИНО рисков apecty ІШ) | Vransmodem 1220 99 
МА! Board 458 | Quadra — бас! enty 55 
Metícolas C (шабу 40 rps Я & с coo BQU sli Jd 
Marcutas Graphics Cate Siar оса . Пчараве Manann: 09 199 DISKETTES 
{шл риа ptf) 33g бетің 40Х 120 c0 10. tg 2 арыны 169 
Graph X Sotware #5 | Gomm (5x 120% 1$ гй 199 | ArMen Tate Scaich 3M 
Көүнегісі Della 10 160cm 19 org 149 — 385] Sy! Sided — и Density h's Bie ot iQ 20 
Ty perder siya Keydaaren KAS 14501 tab | Dena 15 160 cps 15 г] ry. | Mts 189| Ob! Sideu — Го Density 5% Ho» et 10 3: 
Deluxe eeytoard can | Teshibe ЕРІ Genera! Accounting 139|  Varbstim 05/005% Ane of 10 25 
Koata Touch Tabiel w/ saliwarn 95 | 1340P 150 cps 10 érà 769 | Cortinantal | Eegham DS DOSu 8» 0 *0 » 
(Comets М game por!) 1350? 16009515 (4 н> Hor Е am Pius 109 SK Сегіней 5 tested with terme Чана 
Maynard [d Transtar FILM GF tar Dass Men Bax of 10 05/00 Super Special өшу 5 
г VS | 21550 10 ro cow, SPECIAL МЕС іше E 
Ao 9 We айо Manne. Таёр and NEC Lolos 1.2.3 335 IN FORMA TION 
стр ‚> “өш бетен ургана "E 
ultiDisplay Саға (сулу А mor . № D 
Por = T - Sratwriter ду 20% 195 crq 99% ‘a A FREE! BUYER'S GUIDE 
olo Gt Әсма 229 | Pramastei 55 сре 15 ¢ 1245 "— у ide h lof our 
5864 64K Multilunchon Card 339 | Daiaywrher 2000 40 cos 10 erg 45] meus пше 323 pus етеп ЧЫ к " our feo 
Planironics /Fradarick Dyas Microsoft р 
COLORPLUS тет Color Magi! 385 -15 19 сп 1$ м9 459 Mite tnl vec wii Minutes 3191 ою го advertise prices and some 
Dvadram HA-9523c0s 16 стр 775 o: OA 3 handy comparison charts, To 
Чен Expanged босоо Gan га 7 аай 755 БҮГУ 58| receive your free copy, please write 
кабаб to JBAK wit cin calendar, para | ENP S00 16 cps 10" ceg КЕСЕК pa. ue ae ee, сора 
seuat & game port 1/0) brache! and Guadmaste: EXP 550 20 cps 47” сто 10 | men ы type of computer you own ог plan 
амне ja a 25 orn ete сю cai | Sattwace Publishing to buy, or call (619) 460-6502. 
boards and бу P n VWF 15 ruis 7 ean ж. — Е NOTE: Operators cannot accept 
Мктпізгес Priester Buhe (рар | weeopy МР 64 (64K) gra тру E gs Hart 95 e эй pn Ea cn 
мао (o S12K | pis Graph 99 . : 
a 1 соки ани суа n MONITORS Peachires Peachtex! 5000 249 You. 
un a We have many төге software packages звүмізбі far 
Üuadcotor 11 (add-on то Quadcerer 1) 205 | ыы ъ тт" №» (ВМ are плираи (һе MM РС Send fer aur 1984 Boyer s Gone 
run тоз! Арме i! programs APPLE ADD-ONS => 
Атбаһ 
Т. Тема -ДЕ , ыз | ЖШ = SATISFACTION 
300412 Amde Manochrigne 159 = 
POPs 64K jupgradaite to МК) тт PC ac Dispetc ft? sera 85-222 cant = GUARANTEE 
семан Clock calendar. Sern! and paver pori Chane "m aie сын —- 12 СР/М Cavs Plus (Z Card к СР M 30) 318 Lcx We guarantee ovary item in this <= 
әш Canneciad’ type track . ?- Сене 119 СЕС advertisement (ог 30 days. (1, fer 
( сабе opha! 25 E 17° RG 8 Qarasiar Snapshal copy carri AS 2— any reason whalsosver, you аге 
aptus Ру (слим & тинтуу! 349 | 550012 Amber ot green тепе (MI ug | етой = nol salislied with any merchan 
Сай for prices оп other 518 producta Princelon Graphica айыл wee СР/М 249 Ст? dise purchased from us, we want 
Тесик WX-)2!2 1681690 2401 453 ага Plus ме ВО cate wi 168 449 =, you to return It lo us. We will ек. С 
Grapters Master 539 SR-12 12. 8081600» 450, сай Premium System w/80 Ct C401 & 168 489 p< А" —с%—- you x 
i ^ "тасбақа, ani, money, с. 
саш. FOR дия DISK DRIVE rRiCES i wee um arange Өргө i35 FE Delective soltwere may only be = 
т Quadchrome RGB (690 240! сап тты , ресі, exchanged Гог replacement due to <> 
SURGE PROTECTORS BEI fie безш ДҮ ute uio бань (23 [emm copyright laws. For a full СЕ 
T Amba! of green mann (ӨМІ 155 Videx сас, —— — ^ m — ИШ =— 
Laman wail vid wilh 6 асерде» аз | 12 Ambro Vulooierm BO Cotumn уу, Sof! switch 229 К (егте о! 14/85 please итте or can „== 
Lime power cord with б 59 v M12 M e RGB ig U rater 132 coen card 269 Kex (619) 460-6502. < 
Peach wad unit. rne hii $ 6r RGB 420 Supe! H -ruwaytan RGB 479 № © ; | Е 
ПАХА у, 


We also вə өш? software 
- ет ғу pop packages 


scepiáctes 
Orange Dower curd іте hiec 4 б есегкізс 99 | We ще carry NEC ВМС and ZENITH 


TERMS Alf prices іші гөйес! a 5*- cesh (нНасант! lor pra-paid (non-credit related) cash orders, Го’ 1061091 service. send а mangy order, cashiers or certilied check. Personal chechs allow 
3 weeks lo clear. We оссері VISA. MasterCard. American Exproas. Diners Club and Carte Blanche (add 294). Purchase orders from well qualified corporations and institutions sre accepted: 
И nol pre-paid with PO add 5" to adi pricen terme are 2% 10 Nel 20. Shipping handiing А Insurance charges add 3°% o! merchandise tola! (min. $5.00). California destinations add 6*» sales 
tax Foreign customers please call се weite Relume must include ві! origins! materials and be in new and resalogble condition lor lull ratund. All equipment іє new, complele. and warranted 
by the manufacturer Prices and availability subject to change wilhou!l ratice We are not reaponsibie for typographical errors of ammissions. 


NATIONAL COMPUTER PRODUC 


г: м —| А division of Synectics Corporation y 
| 8338 Center Drive е La Mesa, CA 92041-3791 


Circle 1 on Inquiry card. 


(619) 460-6502 


IBM PC 256K 
2X 320 KB DS/DD DISK DRIVES 
FLOPPY DISK CONTROLLER, COLOR CARD 


ALL FOR $2599 
IBM MULTIFUNCTION BOARD ALSO AVAILABLE SPECIAL 
Quadboard бақ -— $289.00 w/10 MB INTERNAL HARD DISK 
Expandable to 
Parallel, Serla! Parl $3,599.00 LOTUS 1-2-3 
Game Port, I/O Bracket IBM PORTABLE (Available) $295.00 
Quadboard |} 64K $289.00 $ CALL 
Memory expansion of any ІВМ or 
2 Serial ports (Cali for other configurations) TAVA PC 
Profit Systems $ CALL 
Run 8 programs **99 44/100% SYSTEM COM PATIBLE" RBASE 
simultaneously. 6. Worki § CALL 
Serial, Part T AVA PC 
Expandable to 512K SOFTWARE 
Ста icm D SYSTEM | SYSTEM II 
Excellent prices on _ Ух OO 329m mn Ius 
STB, AST, MAYNARD 128K 256K | MICROPRO 
2 DS/DD Disk Orives 1 DS/DD Disk Drive MICROSOFT 
MONITORS Color Graphic Board Color Graphic Board CONTINENTAL 
Amdak 3000 $144.50 Printer Port Printer Port PEACHTREE 
Amdek 300A $155.00 2 Serial Ports 2 Sarial Ports PERFECT 
Amdek 310A $ CALL Keyboard Kayboard SORCIM 
a и + Ln fader Naher Anak Mam VISICORP 
5 T D 1 
PGS MAX 12 Amber $179.00 10 MB HARD DISK bi ell Kom сы 
Quadchrome $549.00 $1,995.00 $2,995.00 APPLE & IBM Software 
10%-45% below retail. 


CALI FO RN lA ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE M ISSISSI e РІ 
22110 СІ don Sireet 175 East Capitol 
Woodland Hill GA 01387 SU p PO RT SEL ECT | О М SAVI N G S Landmark Cenler 

(818) 999-1183 ТО ТНЕ МАХ... Jackson, MS 39201 


(601) 355-8204 


compumax 


Our specialty: 68000, DEC, graphic, database, communication, export 
Corne visit us in our New York City Showroom "ІВМ COMPATIBLE 


PRINTER PUTER PLOTTER/DIGITIZER 
MICRO- 110 cps, 84 к 84, graphic. -379 [ZENITH 2-150-РС HOUSTON INSTRUMENT DMP 29 
PRIBM RS-232/parallet, pin & frictian IBM Best computer DMP 40, ....,........798 
EPBON FX-BO, FX-100,,-.. ,.- CALL || Compatible 128K RAM, two floppy DMP 41, DMP 42,.,,... CALL 
| BANANA БО eps... .-.,„.-.-...‹-106' ТЕАПІМО 128K RAM, two , HIPAD digitizer.,,.,... 
OKIDATA Full Ling. .......... САЦ | EDGE software AMDEK ХҮ plotter 1 pen. 
PRISM 132 200 срв, 132 св1,,,....1,1001 COLUMBIA '128K RAM, two floppies, б pens.,..., 1.085 
TOSHIBA 160 cps 24-wirg азга ЕЦ 1,426 monitor keyboard, soltwarts MT PLOTTER PIXY-3 3 Репа, 1..1. -., .850 
| DEC LASO ssi- ,........ о. 698 | EAGLE *128K RAM, twa Порріев, TERMINAL/MONITOR 
Ф eL ane software monitor ZENITH 2-29 smart terminal, BEST PRICE 
DIABLO P11 100 cps, ВО col... ..488| SANYO MBC 550, 555 ZVM 135 *RGB colorgrean monitor. .. 475 
| РЗВ 400 cps, 132 cal.. 41,785 TELEVIDEO 1605 256K RAM 2УМ 123 * moniter. .... uae. 87 
M.T. Spirit BO cps...........350| CORONA *128K RAM, two drives, 124 22 MHZ, for IBM...., 
*Letter Quality* EPSON 256K RAM, monilor, Amber Monitor: Panasonic, Comrex 
NEC 2060 20 cps for IAM.... .966 | OX-10 keyboard, two flopples HAZELTINE Esprit !.,...... BEEN 77; 
3650 36 cps for ІВМ....1,776 | (Local) printer, CP/M, Valdocs " Esprit 1й,,.,...........625 
7710 56 ops far serial... 2,150 | NEW IBM compatible option WYSE Ul он es cn, „ЖАЙ 


DYNAX R25 23 22... 789 қ 
| X BIS 13 epi ы 11496]  АЗТ,РЕНБҮЗТ, PLANTRONIC | VISUAL — 58 4,42, sient 725 
COMREX  Comwrtter Íl., Ni TECMAR, QUADRAM, анына QUME ee ae ae ... B48 


C.ITOH pa es Excellent... ENS Cromemco* C-10 64K RAM, moniter, 7-80 103 132 col. 

DIABLO 630 АР! whntsriace.. ., 1.738 CPU keyboard, software PORTABLE ON-THE-GO 

QUME 114 40 TARDO raga | DEC 64K RAM, 2-80 & ROBA CPU, | Columbia, Corona, Ее Televideo (B-bit 
т pen pags и" s. RAINBOW monitor, CP/M keyboard 16 bk) NEC PC B021. ZENITH О — 

STAR NEC АРС Calor APC 128K RAM н 


-. ae P 
TRANSTAR 315 graphic... Dual 8'' drives ricos subject to manji Amatican Express, Visa/ 


ыы ES ad ФЕ Mastercard add 2%. ent of shi t 20% 
MODEMS ЕН = tetocking fe for тепітік топаль Parsona check 

weeks to clear, on certified check only. N.Y, 

HAYES Smanmodem 300/1200 bps 499 POWERFUL 68000 CPU residents add amies tax. Manulacturers’ Мени үр. 
Micromodem Il w/softwara , . 270 Cromemco 68000/Z80 CPU, Iniemations! customers, pleats conílrm price palora 


| option Fast Fiuating Poln! Processor | ader. Accept РО. from Fortune ВОО, schools and gov't 
mdi = co ops ano | DUAL 68000 CPU, BOMB SMD Computer Channel TELEX: 
LEXICON 300 bpa acoustic coupler. ., 125 hard disk, intelligent 1/O, 21-55 44th Road 429418 
USR Password 1200/300..,...339 UNIX, Database Long Island City, NY 11101 CSTNY 
Е WICAT  1to 12 users, 68000 CPU, | p. information CALL (212) 937-6363 
KEYBOARD WITH MODEM 256K to 4.5MB НАМ, 10MB | °° "arma 
Zenith 27-7, 27-11 ...... cs eves „САЦ. to 474MB hard disk, graphic | Te order CALL 1-800-331-3343 


518 BYTE May 1984 


May SPECIALS 


“Most Or Our BUSINESS 
SATISFIED CUSTOMERS. 


Is Ву REFERRAL FROM 
Finp Out Woy.” 


IBM-PC Systems DAatsvwugki, PRINTERS 
#1 SYSTEM: 2-360K Dares, HK, Мао ..................... езе ЭМ 
Gaarwics VIDEO CARD. ак... ое „ias ® 2800 Dano 630-8155 ..... — (ШЕ 
Em Damo GEIM (ВМ}..................., $ 2150 
Моноскнома баар & СКТ ..... -È 9995 умах ПХБ (16 CPS) .................... ‚$ 46 
#3 539786 4.360. Daves, 64K, Ваотнев HR-1 (19 CPS) ....................$ 630 
балли w Printer e 1. E #145 Ваотиға HR25 (25 CPS) .,................. $ т 
ly tou sri pesto табе omg B кті. кета. P-10 Staswurren (40 CPS)... ae (ШЕ 
aM us F-10 Римтмлятек (55 СР8)...,.........:..., $ 1400 
бетон А: ВАМ S Br, NEC 3530 ........ rene. ^ EN 
A э CET $59 Pen SET NEC 3580 ,..,.......................,% 1844 
Disk- INTERNAL ....., $ 1150 NEC 7710 . P ANM VS .., $ 1986 
2222-15 ocessor W/SOFTWARE PATCHES $ 265 Суыр 1М40....,.................... эр S 1980 
не 360К Durves* ' *SWAP*** T - Quue 15.5. таза фене ft аа Ё 1000 
IBM-XT. ваза» rasaan LIST $4995 учении +4 $ Gait the EXPERT 
Сац. me EXPERT (248) 344.808 (800) 548-0587 
(213) gen (800) 628-9637 Der Maram Puizeas 
АА. Ж.Ы дыны Epson FX-80 | md = Fs фр КЕХХЕКЕАЕЕАХ ЕК $ 550 
KEYTRONIC KEYBOARD ...................... $ 105 Ошта 92, 5... Q.9 T NENNT 
@\лгыкк IBM то APPLE CONVERTER ......›.... . $ 4% 92-Тметк ...... Atte Бо әретезеек . $ 46 
10 Меслятте Hann Dug ..... сано озен ево вава $ 1 кетет... орама ШТ 45 
64К RAM Барака SET ...... TTE ӨҢ — ,. 2......... ees. ИШ 
Rana 25MB Риоғғт...................... $ CALL. PEPucs Par ........ eee «ЯШ 
Tanpow ТМ100-2 DSDD Duy ........ 8 287 ОшмтАМ ................... MEE 
AST Reseaact Exraxsion CARDS: Риомиптя 8510...... ине И еы з 350 
ШИШЕ АРТ "PTT қаж А 120 Риачлитки-[| 1550,,......................% 650 
COMBO Рив................ eese $ 267 Gem IOK .......... Ни" O 
SIXPAK IL ехе Фбегфьлачцалһвваее) $ 270 Grim 15x еӛзжезнет, n—— P —M oe 415 
Mega PLus чафтгевеячтетевач ыаллыы WORT в i 305 MANNESMANN-TALLY 160. ................»... $ 609 
Мъсл Pak ав ешон АРДЫ EET s $75 IDS Резы-80 Coron Moos OO ee, 1150 
МА Pracock VIDEO W/PARALLEL ..........‚, L 94 Riveman PORTARLE PRINTER чеку в о иоснтрое . $ 885 
PLANATRONICS СошяРия.............22.2. -$ 4Ң Super 5 СР-80 w/CanpoN Іхк.................% 265 
Саш, THE EXPERT Саш. тик EXPERT 
(213) 344-6063 (800) 528-8537 (218) 344-6063 (800) 528-9537 
Зортулие rón IBM ‘Moves 
Lams 1 VETT ZTETE TETTE? TEET аза 1235 "pode e 
oBasg If... ku EN - SPE эү бимен $ 05 Mame Il (Atari) . с ТИЕ m 
Рич eme 8... И 40 = Manx INI (Т). "^ ъч 
Mecctrartax (Wonn кой .$ 90 Manx ГҮ (Commopous: Pera ‚Ж л. 098 1% 
Mena ДДВ... ors tonat E 90 Mans V (Casian) "—— T. ЖЕР S 100 
Man. МФ *5^*0:a9-4.5584485-n024-3880«4 теу. 95 Маха ХЇЇ (1200 Maun Бмлктмюйкм} E жа 8 345 
FRIDAYS вк. те ЖЕТ... — Б A Specs Race Анн отд SAC. $ 150 
Catar (nives "Man. MERGE) ........... $ Тұс KerworKeR~xo ee Serre ® 110 
Сац тив EXPERT Haves Эмлятмосем 00 4 espe get eere ..$ 216 
(213) 344-8068 (800) 528-9537 layra Зылятьмиы 4200 . . Е: ТЕ 606 
Vneo Monroes "к тна и = НОИ 295 
(agape di Nanon Aca 68-5... ooo o nO $ 445 
"Монти Эс. *** JCS-RGB 13” 
мейі...“ ——-— ТБ CALL THE EXPERT 
Puncerox Grams Kl? ........ 12000060 СШ (213) 3446063 (800) 528-8537 
| .................. елене APPLE ACCESSORIES 
Ампех Amaer 300А ,....................... $ 400 ALS СРМ CARD .........................% 285 
AMEK Gage 300 ........................-% 440 ALS Зимлктеви LE (80 COLUMN CARD) ........... $ 14 
Dvsax AunzR 2ОМНУ.......... ANS "T % Inpus GT Dave w/ 3 SOFTWARES ............... $ 250 
DYNAX бағы .................. ih "d Rana ELITE Í ,............ wid vana МЕНИИ. ME 
MBI226 Garen 12" (PC Момоснромй Я .. M м 207 una Eum t „еее еке ная 44 фразой Баево з $ 435 
EMI i аа 4 0 Pana Eur tl! — ———— Á —— 
мур иаа а ‚ $ ОимРыма - 18К *uak«"tatbttvrbwiveté $ 160 
Sarata 3С-200 RG - 2 ТТ .4 4655 бы ............................. $ 125 
Риометнися 16K RAM Caan Мы” - 60 
(318) 344-6063 NC A SUPER 5 Тин Deve ........................ 180 
| «ce Wels NBI Worn Processor ror РС 
: МРькх 3... и. ,.......8 17 Tuts COMBINATION ОР HARDWARE AND SOFTWARE MAKES THe IBM- 
m А a 222014044... а. $ 25 POlNTOADrDICATED Worn Processor, PC Млалине Reviewsn 
рну .. $ 33 Тн EXTENSIVELY IN THE РЕВ, 7, 1984 көде. 
ПлтАштЕЮ5БЫр.,,,,.. _............... 
Hean Сл КТ ..................... — С В NBI РАСКАВЕ .......... List $605 .......... $ 54 
Ғығт (ох АРЕ SIDE oF maxs) oe — 58 17 AnomoxaL RAM Sets (64К Per Ser) ........... $ 56 
ГизкеТТЕ НАМРЕЯ............... ма. _ WA Cau тие EXPERT 
кля Case- nouns 10 рык. .............. $ 226 (213) 344-8063 (800) 528-9537 


CALL THE EXPERT 
(213) 344-8063 (800) 528-9537 


OTHER CourirERS 


Сошынл 1600-1 DESKTOP м/ЗОРТУАЕЕ.......,.. 8 
Сболлыша PORTARLE УР ............. ee 
Сом Hagp Disk DESKTOP ................ $ 
Cogona Desktop- 2 Daves *é*56àneot2€0ü«€bhthw-tbag $ 
Conana РОБТАВИЕ-2 DRIVES ................. $ 


ЧаефФазтавтоосетттив 


MONOCHROME АПАРТОЯ ............. 
MoNocHROME MONITOR ,.... 


pasaga 


атраанця ер -»u*«c«n« 


в ЕВАМКЫМ 


FRANKLIN FAMILY РАК........›... ан E 
a ЗО "— ег $ 
Arg 1000...... aoo on! "»*6hi»nbhaktbhsftiie $ 
Act Pao «5»544*499*99*2959*5»*bkt*tbbhnagteoctÀitbe $ 
АСЕ 1200- 1 ИшмЕ..........»........ "n * 
"o —— 


NEC 


NEC's ADNANCED PERSONAL CoMPUTER NOW НАБ 
Валди р SorrwARE - No Exrua CHANGE 

NEC APC- 1 Dane, берсен #Н01 ......... — 
NEC АРС-2 Dames, Gegen 9H02.......... T 
МЕС АРС-2 Drives, Сома $H03 ...... 
NEC APC- 1 Dive, Coron ФНО 
Epson QX-10 *bsrAhtaan7s 
APPLE [l-E STARTER SYSTEM 


*"»bhaua 


зач чикличч+ 


MBC550 w/AppeD 360K 21 DRIVE ........... È LOGS 
MBC555 ЕВебевРФьвгтееевеееьеоатоьәрвочев $è ‚4 1195 

Sanro EXPLANATION: THe STANDARD МВСбЫ) RAS OWE SINGLE 
SIDED DRIVE AND 5 PIECES OF SOFTWARE. THE STANDARD MBC555 
HAS TWO SINGLE SIDED DRIVES AND 6 MECES OF SOFTWARE. THE 
ENHANCED MBCDDO HAS ONE SINGLE SIDED DAIVE, ONE DOUBLE 
SIDED DRIVE, AND 3 PIECES OF SOFTWARE. 

Sanyo: We Вто on LARGE QUANTITIES AND ACCEPT CORPORATE AND 
ScuooL Р.О. We ОЕРЕВ Exrensive Ортіома, Імсідзінб Harb 
DISK AND NETWORKS. 


TAVA PC ThE 


Tava PC~2 Dares, 128K, 2 Зешлі, 1 PARALLEL, 


Селритса Vipeo, Green CRT. ............. $ 1865 
Tava PC - Same Аз Above ЕХСЕРТ ІВМ-ТҮРЕ 
МОКОСНВОМЕ Vipzo дир СЕТ... eng eer $ 1865 


EXPERT Computers 5-46 
21804 Roscoe Buvo., Suire 18 A 
Canona Park, CA 91304 


(213) 344-6063 
(800) 528-9537 


ADD 2% POR VISMASTERCARD. 20% PREPAID DEPOSIT REQUIRED ON COT) 
ORDERS. CALIFORNIA RESIDENTS ADO SALES TAX. PRICES MAT CHANGE - САЦ. 
ТО VERIFY PRICES AND DELIVERY. 


"When you know enough to buy mail otder, you're wise enough to buy from an expert.’ 


Circle 171 on inquiry card. 


SUPER XT/SUPER РО қ SUPER 2000 


FEATURES: | FEATURES: 


*8088 16 Bit Micro Pro- *128K RAM ON BOARD 
cessor W/BOH7 *2-80/6502 DUAL CPU 
„Со-ргосеззог *АСВ OUTPUT 
256K оп board dynamic | *DETACKABLE KEYBOARD 


RAM with parity | *CPM/APPLE COMPATIBLE 
*4 CHANNEL DMA | | 


| | “8 CHANNEL INTERRUPT - | 
ем | “8 1/0 SLOT FOR SUPER Е wm 
= ХТ 5(7) 1/0 SLOT FOR FA | К | , 
oí, JS — SUPER PC TOUR % а 
Sz VESSELS * Same power connector as | лт» 4 / еле 


(ВМ РСТМ 


1. 64K RAM COMPUTER $675.00 
SUPER PC/SUPER XT BARE BOARD W/ MANUAL $100.00 


| 2. ORIVE SYSTEM 164K COMPUTER $945.00 
LOADED BOARD W/128K RAM W/O ROM $526.00 | Я $1150.00 
EASY BOARD $225.00 3, DRIVES SYSTEM ІІ 64K COMPUTER 


қ 4. DRIVES SYSTEM ІН 64K COMPUTER 
MARI. ONLY 2 ea w/80 COLUMN & MONITOR 84K COMPUTER $1375.00 


LIMITED TIME OFFER COMPLETE SYSTEM: CAN-80 
2-360K DRIVE W/ COLOR BOARD AND DYNAX 2-80 CPU ABIT 2.80 CPU MICROPROCESSOR BASE WITH EPROM 


$249.00 
MONITOR $1995.00 WITH EP А AM CARD БИМ SOUND CARO $8500 


EPRON P MANUAL ONLY $25.00 $ 79.00 
MANUAL $ 25.00 


о, 
M - 
540% OFF FOR 10 OR MORE EDUCATIONAL GROUP 
PURCHASE DISCOUNTS FOR TRAINING KITS ONLY 


= em 


100W POWER SUPPLY $200.00 
APRI 130W POWER SUPPLY $220.00 


COMPUTER CASE SUPER 535/40T $195.00 
ses БОСА ж °Рсу ТМ (METAL) $99.00 Teac Drive 35/40T $225.00 
JOYSTICK $35.00 | 
GAME CARTRIDGE [E XP" 
ІВМТМ COMPATIBLE , era GEN 


ж” G RTRIDGE 
83key Keyboard $200.00 hn Ap 


| „= 
COMPATIBLE TO (BM PC/AT POWER SUPPLY 
и iji 65 W POWER SUPPLY $370.00 3 чь, - 


ATTENTION: SOFTWARE HOUSE, CARTRIOGE KEYBOARD 5150.00 Monitor Stand $32 00 
PRODUCTION AND MASK ROM APPLE COMPATIBLE AOD ON BUILD YOUR OWN 
SERVICE AVAILABLE COMPUTER.SUPER 2000 


ы ы anc 
12BK НАМ CARO 
16K RAM CARO $151 00 


IBM PC/XT, SUPER XT/PC COMPATIBLE ADD ON 80 Column Card 5140 00 


„Сте ке PS $309.00 
Disk Controller 
“128K RAM Card $ 25.00 
*Mathes Board (DUAL CPU) 
5 7500 


BARE (ОАПЕО Рагаіз) Graphie Cara 

ADD-ON ВОАНО BOARD npe Ue 
‘DISK PLUS 1/0: DISK CONTROLLER W/SERIAL & $80.00 $295.00 

PARALLEL ІС TESTER 
*MONOCHROME GRAPHIC BOARD: HI RES. з 5199.00 OTHERS 

MONOCHROME W/720x348 GRAPHICS А Joy Stick 

PRINTER PORT АГ Modutator 
*SUPER COLOR 1: COLOR GRAPHICS BOARD $240.00 Cooling Fan 
*ASYNC & BLASTER PROGRAM UP TO 128K ' $245.00 Koala Рес -—" 

мт = amn а Jubi-6100 
"EXTENSION BOARD $ 35.00 Brother HA-25 574900 
"PROTOTYPE BOARO ' Shugart Drey 

SuperS — 35/40T ү MODEM 

OTHERS Teac Drive 45/407 Hayes 300 (Boud) $199.00 
"INTERNAL HARD DISK 10M8 W/PS MONITOR Haves 1200 (Baud! $499.00 
*"EXTERNAL WINCHESTER TOMB W/PS i | Dynax Amber ; о 8. Pabut«c Password (1200) 
"MOUSE SYSTEM W/SOFTWAHE 1 Dynox Сео ї ACCESSORIES 
"HAYES 12008 MODEM в | SEND $2.00 Монино! Stand $ 38.00 
*QUADLINK-RUN APPLE PROGRAM | | FOR FULL PRODUCTS CATALOG Diskarte Box $ 23.95 
"AST 6 PACK PLUS WEAK ; | 2n ы деше $ 250 
“TEAC SLIM DRIVE 380K SUPER COMPUTER, INC.  í?99c»umnsewn 5 1000 
*PANASONIC 320K SLIM DRIVE ' 
МР! З20К FULLSIZE | 1101 S. GRAND AVE. STE J SANTA ANA CA92705 
* AMDEK 310A Е r Inquiries 1 ‘ а 
*NEC RGB 1216 Mail Order: (714) 543-2901 rele 368 on inquiry card, 
*62 PIN CONNECTOR 4.00 TERMS: CALIFORNIA RESIDENTS ADD 6% TAX 
ыле мын ADD $5 FOR PACKING & SHIPPING IN 


$ 2 | 
e PC NORTH AMERICA COMPUTER, PRINTER, 
QUAD DENSITY % HEIGH DRIVE FOR ВМ PCS 299.00 AND MONITER ADD $5 EXTRA EACH 
IBM & PC,, IS A REGISTERED TRADEMARK OF I.B. M. СРМ IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH 
APPLE iS A REGISTERED TRADEMARK OF APPLE COMPUTER 


58590548808 
88585858555 


eoe. interface Carch 


Genin: 10x 
Aneman (120CPS) 
EPSON Fx-80 
EPSON F X-100 


-— 


ET 


ideal for 


» COMPUTERISTS 

е OEM MANUFACTURERS 
е DEVELOPMENT LABS 

e UNIVERSITIES 
• INDUSTRIAL 
APPLICATIONS 


THE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 


FULL IBM — РС" 


COMPATIBILITY! 


DEALERS AND ОЕМ MANUFACTURERS | |Standard Key- 
QUANTITY DISCOUNTS AVAILABLE board Interface Hardware Reset 
(Full PC compatible) 
РА T | d 


(Overcomes reset flaw 
lin PC) 


Eight Compatible 
1/0 Interface 
Connectors 

(Full PC compatible) 
(compatibie with ail 
IBM-PC* plug-in cards) 


Power Connector 
(Full IBM* pinout 
compatible) 


НЕЙ 


be beet ep“ 7. 


ah 
ан! 
"ТРЕТ б 


8088 Processor 
(Same as РС) 


О ig pem mim Tir 


к=! 


үп 


Special J1 
Interface 

(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 
expansion and custom 
conliguring) (Board has 
62 pin gold plated compat- 
isle connector) 


Bis ' гг!!! 


8087 Numeric 
Processor 
(Same as PC) 


a Іш 
1. 22 


Регірһега! 
‘Support Circuits 
(Same as PC) 


Configuration 
A Switches 

CUAD (Same as PC) 
Speaker/Audio 
Port 

(Same as PC) 


р 1 à 
—— — 
Н 


available for EP ROM 
burning!) (External 
VPP voltage required) 


кез». 
, 


Ж | E: 24 | |Wire Wrap Area 
. 22 - = To facilitale special custam 
—€— | Жтт ber = applications! 


"e | ORDER NOW!!! 
IEGA-BOARD™ Evaluation Board Kit! 


(Blank board with full assembly 
instructions and parts list.) 


тәйт 4.2 idm, Te 0 itn nh ый gla i P e d 
ғ; 


Evaluation includes highest quality PC board 
256K Bytes using 64K chips Board Kit with gold plating, siik screen, 
Dł Mega Bytes using 256K chips solder mask 


CO MEGA-BOARD™ with full assembly instructions .....$99.95 
LIUSERS MANUAL with theory of operation, 

schematics, block diagram, application notes ........$19.95 
LU MEGA-BIOS™ fully compatible MS-DOS/PC-DOS BIOS $29.95 


| 4100 SPRING VALLEY ROAD] | TERMS: Shipment made 2 to 5 weeks from 
(mci SUITE 400 | | ) 


ORDER NOW!!! 


SATISFACTION GUARANTEED! 
10-day money back guarantee ї not completely satisfied 


TELECOMMUNICATIONS| SUITE 
CORPORATION тун 


“ІВМ and ІВМ PC are trademarks of Intemational Business Machines (01983 Display Telecommunications Corporation 


Circla 140 on inquiry card. BYTE May 1984 52] 


Circle 84 on Inquiry card. 


MEGR-BYTES FUR MICRO-BUOGETS 
expand your system...shrink your cust. 


Why pay more for top quality peripharals and accessories when our prices are consistantly among the lowest anywhere? 
We invite you to сотраге prices, then call us. 
MICROSOFT. SALE PRICE MISC. ITEMS PRICE MISC. ITEMS PRICE 


MULTIPLAN .................. Ree E 7 senses 126.00 32Р OKIDATA PRINTER... .5485. 70 93P OKIDATA PRINTER... .872 70 
MULTIWORD WITH МОМ5Е,.................... 22623111 239.63 МЕС JB1260 MONITOR ....772.50 NEC 481205 MONITOR ....777.50 
MULTITOOL FINANCIAL STATEMENT............. .. 13254444 70.49 FX B0 EPSON PRINTER....535.00 FX 100 EPSON PRINTER...689.00 
MULTITOOL BUDGET ....... me ———— ОТ. Г KOALA PAD ...............92.00 PENCEPT INC PENPAD 320. . 850.00 
SOFTCARD SYSTEM САНО5..;;.................. шы ЖАКСИ: AMDEK COLOR Il МОМТОВ..............-....:.2422....--466.50 
HAYES SMARTMODEM 12008 UBM РС) ...... аза 2 px iyu p ст 425.00 
HAYES SMARTMODEM 1200 ІН5-232)...........;).....?...-.499.00 
(ВМ PC 256K, 2 FLOPPY ОНІМЕС,,.....:.»::1:3--»-.---------.- , CALL 
BAUSCH & LOMB ОМР-29 РК@ ТЕН oneri НИИ 7,885.00 


VIDEX SALE PRICE 


UL-00 ULTRATERM тапаптвепа я автазш==йй===фе=я=рыиышжы=тү= pev) , 4270.00 
VT-600 VIDEOTERM 60 _ аа su a a kane Sw no wooo 5 ORR sv. a e 
VT-601 VIDEOTERM 60 Hz SOFTSWITCH seno 2:82? | LEADING EDGE Personal Computer $2895.00 compiete 
VT-602 VIDEOTERM &0 Hz SOFTSWITCH INVER Те” ry 450% Faster than IBM PC! «256K • Clock 

castes Баа м ӨСІР “2 Hoppy Disk Drives , 12° Hi-resolution Monitor 


» DOS, BASIC and Word Processing Software included! 


GREAT LAKES (PEGASUS) HARD DISK SYSTEMS SALE PRICE 

10 MEGABYTE ІМТЕНМДІ....................-............. 27749.00 

104/1 Буг" SINGLE SIDE, SINGLE DENSITY ,,...,............Я37. 10 MEGABYTE EXTERNAL ..... кашый, even НИ sss ++ e e 1286.00 

104/10 бу“ SINGLE SIDE, DOUBLE DENSITY ..... "—— 32.98 23 MEGABYTE EXTERNAL .... ———— M 

104/20 БУ” DOUBLE SIDE, DOUBLE DENSITY ,...............38. 40 MEGABYTE EXTERNAL ......,. NGC e cn ei “они «s + e - v + 2449.00 

3740/1 В" SINGLE SIDE, SINGLE DENSITY ........ 32.39 65 MEGABYTE EXTERNAL ..... —— — 9 — 3249.00 

3740/10 В" SINGLE SIDE, DOUBLE ОЕМЗЇТҮ..................40,79 140 MEGABYTE ЕХТЕҢМАһ..,............-........-..-.--..-4995.00 

3740/2 В" DOUBLE SIDE, SINGLE ОЕМБІТҮ............... ....40,79 TAPE DRIVE 23 MEGABYTE INTERNAL ,,...........>>».---.“.950.00 
3740/20 B" DOUBLE SIDE, DOUBLE ОЕМЅІТҮ.................46.89 TAPE DRIVE 23 MEGABYTE STAND ALONE. ,,,,......,..-... 


шашы COMMERCIAL BUSINESS SYSTEMS ec 
pe | ҮЗ) 859-0595 


IN CALIF, 800-621-6662 | юв 28585. ROBERTSONBLVD.,LOS ANGELES, CA 90034 
Phone ordars accepted on Visa and Mastercard only. California residants add 6.5% sales tax. No C.O.D. Actual shipping and handling charge added to all orders. 


Prepaid orders вв fallaws: Money orders or cashier's check-mérchandise shipped upon receipt. Persone! checks musi claar before shipping. 20% restocking far. 
Prices and availability subject to change. $100 minimum order. 


THE LITTLE BOARD® 


OEM — INDUSTRIAL — SCIENTIFIC 
SECOND GENERATION SINGLE BOARD COMPUTER KIT! 
4 MHZ 280* CPU! 64K RAM! DOUBLE DENSITY! 


FREE CP/M" 2.211 wu PE LS ud 27 / 
A $139 VALUE! A FREE AN Ceu, 


5-1/4 IN. CP/M 2.2 Were ооа | $2 © 5 00 
DISKETTE IS INCLUDED 2 | PEs isse 
WITH EACH KIT. | ш * — А, 


MINI-SIZE: 


д. & Т. UNITS =" e. E : 4 ONLY 
$349 ы 27) ша АБ qi 5-3/4 x 7-3/4 INCHES 


FULLY SOCKETED! PERFECT MATE TO OUR ZRT-80 TERMINAL BOARD. THROUGH SPECIAL ARRANGEMENT 
WITH AMPRO COMPUTERS, WE ARE PLEASED TO OFFER THEIR LITTLE BOARD* IN KIT FORM, 
FEATURES: 


4 MHZ 280 СРИ! DOUBLE DENSITY (5-1/4 IN.) FLOPPY CONTROLLER 64K DYNAMIC НАМ! 
CENTRONICS STYLE PARALLEL PRINTER PORT USES +SVOC @ .7$ А. AND +12VDC @ 50MA 
TWO R5232 SERIAL PORTS SAME SIZE AS A MINI FLOPPY | | 2732 BOOT EPROM 


2721 |TERMS: Shipmenis will be made approximatel 3 to 5 weeks alter we 
D 19 ital R esea rch C om puters recelve Aopen VISA, MC, cash азсебеп. We will accept COD's with a 
(OF TEXAS) $75 deposil. Balance UPS COD. Add $4.00 shipping. 
| P.O. BOX 461565 . GARLAND, TEXAS 75046 • (214) 271-3538 | USA AND CANADA ONLY 


LITTLE BOARD® — AMPRO 280" — 21.06 CP/M" DIGITAL RESEARCH {СА.) 
522 BYTE May 1981 


EZS ы AP ШАН "pao Aunbu| uo 2/0 эрш) 


EXPOTEK 


“WE TURN AROUND FOR YOU” 


1-800-528-8960 


CUSTOMER SERVICE (602) 861-1141 e 10439 М. CAVE CREEK RD., #111 ® PHOENIX, AZ 85020 


All paces are for cash, cashiers check or ту order. Allow 3 weeks bank clearance for personal checks С.0.0,'5, Vi MC, and PO. 5 үл at additional charge. Prices subject to change. 
churns must have authorization number ícall 602-661-1141] and ate subject 10 2 restocking charge. 


FOR IBM PC "PRINTERS 


Adds 
A-1 Green „n s $405 | ІВМ PC .. ~- Call Save $ | Місгорго 
А-2 Green ............ "b ЕО AST Research | WordStacMailMerge ........... d 


i i Six Рак Plus—trom nne $279 | IntoStar ............................ 
Г on IT Combo Piua hiom 278| ма... о. 
Espirit | *téntueaesaaseeskearkbó$b6ftürhk 485 


M a Plus—tirom Tas рун pad фе} 309 CalcStar en рац наған ру ца гра eee ed 
Espirit | кьРЕФФЖееттеветезфатійіз-те)- 540 


VO Plus—trom ........ — 139 | Microstut 
| Quadram Crosstalk „д... 105 
Espirit 111 SCR PSPS SPREE RRECRECS ROD 735 Quadiink ... “їл їйдєн РИ . 489 
Qu Quadbo 


Comrex 
ComW riter Il 
Letter Quality ........... $469 


(8510A) Par ...........„., 338 
Pro-writer 
(8510A) Serial ........... 439 


Microsoft 


mea ard "ТҮГЕ 289 Multiplan "———— 159 
QVT 102 Green ............ 535 Quad 512 Ріџа .................... 249 1550 Parallel ................. 529 
QNT 102 Amber ........ „.550| Обчайсоют........................... 228 1550 BCD SERIAL ....... 589 


F-10 40CPS ұнькканававвававаж 949 
Ғ-10 55CPS ................ 1269 


| Daisywriter 
Daisywriter 2000 ........... 999 
Daisywriter Cable ........... 40 


Datasouth 
05100 .......................... MBB | 
СОТОК... Т1 
oo MR, 1590 


Diablo 
620 (25CPS/Serial) ....... 875 | 
630 (40CPS/Multi-F) ... 1710 | 


Juki 
6100-18 ......................... 469 


Mannesman-Tally 
1 60L eptrikirrertonnp чения фе рте eee 589 
1 BOL VATED PF ee tee ee eee ный 829 


SOFTWARE 
& | 
1 -2-3 акте Е $31 3 


58895 Semiconductor 


Industries, Inc. 


5.4300 Er 4 
639 ' x» 


СУТ 103 Green ............ 840 

ONT 103 Amber ........... 850 
Televideo 

910 * 444 ЕРБФА Фе лит eue st oS VERE 549 
p--—— ЖИЙ 


VR RABE ee dom 


Expirit IM ........................ 735 
Visual 
Visual 50 Green ............ 599 
Visual 55 Green ............ 720 | 
Zenith 
nchor 


A 
2-29 ТТТ «sata 635 Mark | (RS-232) — 


Мам H (Мая) .....................“ -ә» Р 
Mark n (TI-99j 44449 OEE RISA аре аа RR LER E 109 
Mark IV (CBM/PET) шшш. 125 
Mark V (Osbormea) .................ə...ӛ..-, 95 
Mark VI (ІВМ-РС) р... 188 


Verbatim 
5! UM 55 об ие ЕЮ $26 
514 а” 05. DD. РЕ Чо (nbi 4 нар Eb ril de @л кй Ohare Фа» + 35 


S a 55 'SD SON FREE 19S Ort 1 PORE ++ HI eae екн е Ham 18 
54 SS DD del idet be Bi tebe a hee dope e eb ei ap deer 44 


5a" DORODD -р....2.-ы-л...-срм-рГыс-ы.. Ей 


Head 
54” Disk Head Cleaner |... 94 
оша Pad 


Altos 
580-10 ......................... 3550 


——— Mark Vil (Auto Ang./Auto Dial) ......... 119 | К = 75 МЕС 
siete, Mark XI (1200 Baud) ree а) ес | 3550 (For IBM РС)... 1589 
"— TAS-90 Color Compuler „, cess 99 | | 3510 1365 | 
ТҮСТҮ! 9 Vol Powers Supply гон Feb Hort Hai 0d HH e e ed t 9 ы” ы ee ee loud asume dade: | 
uh daa rea ект j nei mam САНЯ 7710 Зи ftd ОТДАЕТЕ ТТТ 1890 | 


Айал уйа Р .................................. 


хи 
Ma tette Atari Swich НЕЛЕР wo ee 16 
Smartmodem 12098 ........ Laks fnaknbeki dad 459 Apple Paddles d за 1140 W/IBM Interface к 1359 | 
Micromodem Ii псн 285 | IBM Paddles „уун, 36 1155 W/IBM Interface . 1489 | 
Micrormodem il Plus  ——— інің вм Joystick Stee eter ағын G6 HEAT ASEA 45 
к TG Star Micronice 
Advantage em +++ оте рй а г Mhcromodem КЕ Per ete да йрт л 1 269 Адап Trak Bat ae... 47 


Gemini 10Х.................. . Call 
Gemini 15X .................. Сай 
Gemini 15 ..................... 370 | 


Advantage w/5MB ...... 3345 
Advantage w/15MB .... 4315 
Televideo Systems 


Micromodam 100... 298 | Apple Joystick - a 
Smart Com ii SESE 144714145 ERR +410444 , 88 Apple Trak Bail . 


Chronograph 198 


BO2H ЕТТІ ТТ УІТІТІТІГІЛІІ 4210 Novation ә 
803 — — —— A € 181 5 J-Cal М Менікі бла m m mt s m m d ta c ee d көнші 99 ti a 9405-DS:00 , а нар ар MAE 379 Silver Reed 
SmartCat 103 1443PE8SODREEFURCAARABERRRI SERIA EA > 178 T& ndon EXP 550P эшле 444 4+ ткт bane 575 


|  ——— ҮЗ 
Ptr: — 6778 
T А (user station) .. .-. 999 

eport i 


al eres eRe 44өаетгітевлелера 


5147 ТМ 100-1-55/00 160K 2... 150 


SmanCat 103/212 —.., 4, 399 
53" TM 100-2A DS DD 320K Perv Dares 


AuloCat cron. snas 219 

————— TM101-4(96 TP! Quad Den)... 339 

212 AutoCal Héidbobilasqa dnui-nbiind «3525-542 44444 1— 549 В“ TM848-2(DS'00} 1 2 MG Чрез неро: 1 400 

ith ^o t a — — EU: FD200-5 (180K SS/DO 40TA) . 130 
крен. citi AMA С 212 Apple Са! „алое S88 | 50% | 

Appia Cal 212 Upgrada ‚.................... 2% а j- ne 


- жан БЦ MI 
MONITORS сн | 
| Dat seres M——— А-40 (ADTA) cease ——— 269 

Атдек » A-70 0 (Quad) . нана ааа 220 
Video 300 GREEN ......., 1 


Sheet Feeders & 
Tractors .................... .. Call 


Eke 1 tn eee eet tee ee ier ely 245 
Video 300 AMBER endiyi 145 E Auto Chal ины :469 ae M Қатаған т Гося JRQRARBR качая кит 309 
Color 1 Plus ЩЕ 275 ASEWO seren Prise etter ада ЕТТ 375 ПЕР THAAAIERO E ен T4 EAR B4 p Ent rii IDS „ән йн. и, „йаш... Save $ | 


1 hH SSA Ri sad sdb PRAES REI in dA v nob pce a are 319 


Comerex Фкайаеячфанефиоетрилан 359 


Riteman 
Portable .................. шай) 


Color M Plus .................. 425 
BMC 


12” Green ....................... 89 
12" Color ...................... 219 
MEC 


LOCKING FILE CASE 
Can Stack, 
Hang on Wall, and 
12" Amber ..................... 125 Has Carrying Handle. 


| Zenith | SPECIAL 
12" Green Screen .. ,,..... 95 | | % эб 
12° Amber Screen ........ 12 


.векветтоожшавз 


Okidata ................. Save $ | | 
Epson .......... Е Фауе $ | 
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прак One-Stop Component Center, 

© Quality Components © Over 680 Items Available From Our 600 | 

1355 SHOREWAY ROAD © Competitive Prices Authorized JIM-PAK Distributors = 
BELMONT, СА 94002 O Distributors Welcome © For information call (415) 595-5936 Telex #175043 


CONNECTORS AND Insulation Displacement 
ACCESSORIES — HASTA 


% = Соп n ectors 


ыенен» + eco: ` 

* Solder to PC boards for instant plug-in Me Connectors - 

access * 025" square posts on a 10" x.10" | Pert Ho. — Desoriptian "i. 
Instant Data on the Most Popular 


matrix 

Part No. Description 
9238525 20 post double row male 
923853А 26 post double row male 
923864R 34 nost double row male 
923865R 40 post double row male 
9238668 50 post double row male 


608-14 14 Contact Oip Plug Connector 
609-16 16 Contact Dip Plug Connector 
609-24 24 Contact Dip Plug Connector 
609-40 40 Contact Dip Plug Connector 


Socket | 
Connectors Жы 


Computer and Microprocessor Parts 


' Fully decoded data 

* Compact B'2" x 11" size 

* Durable credit card plastic 

"Clear and concise two-sided tables for: 
Full instruction set, disassembly, ASCII, 


-—— base conversion, pinout 8 much more... : 
GENDER f . Part Мо. Descnplion Mates 2 rows of .025" sq. dia. posts on 
CHANGERS neo MLZBO 280 CPU patterns of .100" centers. 
— е Part No. Description 


ML6502 6502 (B5XX) 
ML7400 5400/7400 T TL. PlInouts 
MCL8080A — BOBOA/BOB5A 


JE750 4-Digit Fluorescent 
Alarm Clock Kit 


G20 20 Gontact Socket Connector 
S26 26 Contact Socket Connector 
S34 34 Contact Socket Connector 
S40 40 Contact Socket Connector 
$50 50 Contact Socket Connector 


Card-Edge 
Connectors ЕШ 


Mates with double-sided 1/16” PC board 
with contact fingers on .100" centers. 

Рай Мо Descnplton 

C20 20 Contact Card-Edge Connector 
C26 26 Contact Card-Edge Connector 
C34 34 Contact Card-Edge Connector 
C40 40 Contact Card-Edge Connector 
C50 50 Contact Card-Edge Connector 


D-Sub a 1 


Usad to connect 2 cables which have the 
same gender. 
Part Но. 


Par Ho. ^ Description ——— 
JRSM-M Connects 2 male (DB25P) 
as 
JRSF-F Connects 2 female (D8255) 
cables 


D-SUB CONNECTORS 


m кашаа. < 


"m 


SOLDER-TYPE CONTACTS 
Pari Ho. Description 


ОЕР 9 Pin Plug 

DE9S 3 Pin Socket 

DESH Hoad for DES Series Connectors 
DA15P 15 Pin Plug 


The ЈЕ750 Alarm Clock Kit is a versatile 12- 
hour digital clock with 24-hour alarm. The 
clock has a bright 0.5" high blue-green 
fluorescent display. The display will auto- 


DAISS T15PinSocket — matically dim with changing light condi- | Connectors 
DAISH Hood for DAIS Series Connectors tions, The 24-hour alarm allows theuserto | ин. Description FLAT CABLE CONTACTS 
0825Р 25 Pin Plug (Meets R5232) disable the alarm and immediately re- : 


0825$ 25 Pin Socket (Meets Н5232) 
DB25H Hood for DB25 Series Connectors 
DC37P 37 Pin Plug 

DC37S 37 Pin Socket 

DC37H Hood for DC37 Series Connectors 
DDSOP 50 Pin Plug 

DD508 50 Pin Socket 


CDESP 9 Contact Plug 
CDE9S 9 Contact Socket 
CDA15P 15 Contact Plug 
CDA15S 15 Contact Socket 
CDB25P 25 Contact Plug 
CDB25S 25 Contact Socket 
CDC37P 37 Contact Plug 
CDC378 37 Contact Socket 


enable the alarm to activate 24 hours later. 
The kit includes all documentation, case 
and wall transformer. Other features: flash- 
ing colon, alarm tone 500Hz once per sec., 
10 minute snooze alarm, am/pm indicator. 
Size: ӨЗГІ x 3'A"H x 19"D. 


Hood for 0050 Series Connectors Part No. J E750 Kit 
DATA BOOKS трак 


Рал No. Description DIODES : 
210830 Intel Memory | CRYSTALS Pert No. | 


OT eee атың лы i TRANSISTORS СЕМЗЕМ 36 Contact Male-Insulation Displace. 


№ 30003 National Linear | : ew SOCKETS mM А = A ie d Displace. 
M Wa ada А" ү ы KITS 57-60360 26 Contact Female - Solder 


30009 Intersil Data 


30013 Zilog Microprocessor q | SWITCHES 
ерен la INSULATION DISPLACEMENT | 
| acd cai a ae ШТ “ ғұ CABLE ASSEMBLIES | 
1-3 1e agere «| че, єй | № HEATSINKS — FRETI Description 


: Stainless stee! diaphragm - Ultra Slim 


KEYBOARDS 520-з6 20-pin 36" Single-End Socket 
For alarms, music sounds, telephone 


526-36 26-ріп 38" Single-End Socket 


equipment, computers, speech aids, etc. — pe tan в: apn i Fre eat 
| - -pin 38" Single-End Socket 
Part No. TS30S TOOLS 550-36 50-pin 36" Single-Eng Sockel 


520-6-5 20-pin 6" Double-Ended Sockel 
CORDS $20-18-S 20-pin 18" Double-Ended Sockel 
SOLDER S26-18-5 26-pin 18" Double-Ended Socket 
550-18-53 50-pin 18" Double-Ended Socket 
ІС 5 DB25P-10-P 25-pin male 10 Double-Ended Plug 
BOOKS 0825Р-10-$  25-pin male 10' 25-ріп femate 
100K Linear Taper Pots (with knob) СЕМЗ6М-5 36-pin Centronics 5' male 
150K Linear Taper Pots (with knob) CAPACITORS CENS6N-5-F 36-pin Centronics 5” male to lamala 
40K Video Controller in case (w/knob) and more CENSBM-5-M 36-ріп Centronics 5' male to male 


Сігсів 448 on Inquiry card. BYTE May 1954 525 


*Signalman MARK ХІ $249.95 
12001300 Baud Auto Dial/Ans 
Hayes* Compatible 


*VOSKMODEM 300 Baud$ 59.95 
Limited Offer/FREE Source Memb. 


*The Computer Phone Book$9.95 
*The Complete Handbook of 


Personat Computer Comm.$12.95 | 


—COMPUTER— 
Sanyo MBC-550 $845 
Order: (ВОО) 235-6646 OP 555 
Calif. [BOO] 235-6617 OP 555 


VISAIMC АСОМ Electronics 
Add 3% Dept. 120 

Shipping 4151 Middlefield Rd. 
Add 296 Palo Alto, CA 94303 


Circle 14 en Inquiry card, 


12 Bit A/D Convertor 
FOR YOUR APPLE“ 


EE UM 


AD1GB w cannet $29995 
s МО OR ММ! INTERRUPT 

з EXTERNAL START CONVERT 

« HIGH SPEED - 25,000 CONV./SEC 

« 7 VOLTAGE RANGES 

e PRECISION SAMPLE & HOLD 


Bolt On Signal Conditioning 
FITS INSIDE APPLE" 


A16G $79?5 


* 16 OP AMPS- EACH WITH 
SEPARATE GAIN & FILTERING 


АВО тот $14975 


« TRUE DIFFERENTIAL (NPUTS 

а 2 to 8 CHANNELS 

« SEPARATE GAIN EACH CHANNEL 
Hollywood Hardware (818) 989-1204 
6842 Valo Ave “APPLE В a regitered 


Van Nuys, CA 91406 е? 


Сігсіз 201 on inquiry card. 


29 
| v DISKETTES 
V Call Toll-Free 


1-800-328-3472 {ог prices and inlor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepied, 
All orders shipped from stock. within 24 
| hours. Call toll FREE 


A АҢ 


m 


North Hills Corporation 
3564 Rolling Yiew Cr. 
While Bear Lake, MN 55110 
1-800-326-3472 
MN Call Collect 1-812-770-0485 


! Double Your 
| 5X" disk storage 
capacity withoul adding a drive. 


Gel twice as much from your H88 ағ 
H89 microcomputer. Gur FDC-880H 
floppy disk rone іп conjunction 
with your БУ” drives, far example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" nnd 
БИ” drives — simultaneously, 


С.О. Е. Syplema inc. 
Controlled Баш Recording Systenu іле 


тло орои Mem Bird. San Diego, CA 9211! 
(819) 560-1272 


Circle 71 on inquiry card. 


COMPUTER PRODUCTS-GUARANTEED 
SAVE UP TO 50% 


Taran Green 


Tana Amber 

ivt ТҰМА Non Glare боли, Amber 

Dee ТУЫ ЛА Ноль Semen, Gyan 

галаћ 274135 RGA Hi Ree Cour 
'ACCESSORIES 


Ритми Stand SV x 219 x М МЮ 50 c 15 ІІ 
1 Б. 


Рики (WIP, Spal, Prociead Laa Шұ, ріні $249.00 
Рыка (GL, AR. му 
Радева komuni АЙ АР, риску Соле 

kb па. 


“TRANG COURSE AMD KANDBOOK И - 
Latus 1-24, GBASE I, Иди, courte ый лев $8.00. 
Everyman's Database Primer (oc) $1405 


ang 
MAR OTHERS, AT LOWEST PRICE, PHONE OR WAITE 


= Mall сх Phone You Order e 
LF COMPUTER PROOUCTS 
BB50-D Miramar Ad, Suit 265, San Grego, СА 82726 
(619) 666-6823 — Phone order ful! rabale 


BE Yo onn mne a Сал Ява add 
Ға бара Tas АП р ыт Жет т 


Circle 227 on inquiry card. 


BASIC*—Extended BASIC for pem Users | 


А powerfe! елп of Appinsof! BASRE for engineers, gcien- 
oats ані їшї. Sams af the BASIC" features өле 


Liefs functions for complex arithmetic Ше CSQRT, CEXR 

CABS and CLOG are available. алі 

mab'compier functions oer 

s POWERFUL EXTENDED H-RES COMMANDS 

Ате агими byte арбы сараі for pap! mmosqnthaiion, 
multi icono, inier scum ard lnfrpaxrera image 

ton, ond scmpen/mernony dete тнл. Commaadt for тел 

тейеЛілр sud düpéays and clearing scene io дегелі 

background colors 

а PROGRAMMABLE CHARACTER SETS 


fants ang gmiemation 
e VARIABLE PITCH SCREEN FRINTING 
Мате pick minjlag copabilities permit printing 40 (to 70 
re 

Severo! applicanon program (Ike РЕТ, EQUATION SQLVENR) 
— NER RI i ema 
Fertures of the мяне. 
Regwins APPLE ПУП Plus with a ЮЕ memory card or APPLE 
НЕ өті one disk drive. 
Prive 550 + Б shipping and Aandiing + 6% шл for Collfor- 
кіз героин НЕ scce rhects, Vine or Мате Самі 


Contact S.S. Reddi Softesmythe Software, 
PO Bax 17043 
Irvine, CA 92773 


Phone: 714-540-1644 or 714-660-0167 


Circle 350 on Inquiry card. 


APPLE COMPATIBLE 
Disk Drive .,..... -. 150.00 ea. 
Controller Сага... .. .,535.00 ea. 
Computer Case . ‚+ $55.00 ел. 
Kayboard . s» $70,00 ea, 

(Numeric and Function Keys) 
Switching Power Supply. . $49.50 ва. 
Joystick (Heavy Duty) ..637.50 ea. 
Slim Fan ........... ..625.0 ea. 

Prices lor dealers in quaniities of 25 of more. 
End Users Inquires welcomed. 


ELECTRADE CO, (408) 946-2541 
780 Trimble Rd. Suite 605 


зап пе! ^ 95111 


Circle 156 on inquiry card. 


PROGRAMMABLE 
COMMUNICATIONS 


TRANSLATOR 


THE PCT-188 15 A CONFIGURASLE iN-LINE 
RS-232 PROTOCOL AND DATA TRANSLATOR. 
THE PCT-188 CAN PROVIDE: 


* TERMINAL OR PRINTER EMULATION 

а DEC ов IBM SYSTEM COMPATIBILITY 

ы MACRO-FUNCT | ON KEYS 

+ *TYPE-AHEAD" AND DATA BUFFERING 

* BAUD RATE Eons Ds 

е HANDSHAKE TOCOL TRANSLATION 
(E.G. а 5, XON/XOFF) 


THE PCT-1BB 15 COMFIGURED USING А 
BUILT-IN COMMUNICATIONS TRANSLATION 
LANGUAGE. PROGRAMS CAN BE EASILY 
ENTERED & EDITED FROM ъд pa^ m 


Е-е (PB РЕЗИ 
509-00 Я suPPLY) .$ 2 
а ASA m 


METHODO ENGINE | HCORFORATED 
19751 SOUTH LAKESHORE BOULEY 


EOE Оце gia? 


Circle 258 an inquiry card. 


MEMORY CURE 
Flexible Diskettes 
Lite Time Warranty- 100% Certified 
3395 Stronger Jackel, .. . |. Longar Lile 
High Denaity Oxide. ..,,.. Better Performance 
FREE CASE ,. .... Protective Storage 
Low "E Моге g Teu For Your 40 


5800 ML each 


оу Ша 


= TIE 
іт 


ou hee e P 


DELIVERED PRICES 
Free shipping іп canbinania! USA Сал to: 
Quantity discounts We accept money waers 
сева checks. VISA and MasterCard Persona! 
checks accepled but Гадо two weeks to citar 
bank NO апа 4% 


Software Services~ 


1226 - 25ih St 5, Sule H 
Fargo. ND 58103 


Circie 358 on Inquiry card. 


74LS00 


741500 60 745166 
74.501 BD 745168 
ті 80 7445163 
741593 Bü 74,5170 
741.504 75 745175 
74.505 75 та5174 
741508 75 14,5175 
741509 25 74.5181 
741510 65 7415190 
74,511 ть 7415191 
744512 75 74.5752 
74513 95 7415193 
744514 125 74.5194 
74515 75 тата 
741.520 DO 745198 
7aL S21 75 7445190? 
74,522 75  T4LE221 
74.526 Th 74.5240 
141527 75 74.5240 
741524 75  TALS243 
74,540 75 7415244 
14.542 ӘБ 74.5245 
ти 5ай 95 та, 85247 
7455 ей  T4524B 
71.54 60 74.5249 
74.555 60 749251 
741573 98  74LS253 
141624 147 145258 
74.575 95 7415258 
741576 95 74465260 
74578 9% 7450251 
TALS aaa 118 745258 
741.585 125 745073 
74.586 78 7416275 
ти қос 95 74.5279 
14.502 95 74.5283 
T4. S90 85 741520 
741.595 95 7445293 
74596 125 745295 
TALS 107 5 7415р 
7445108 79 7415321 
74.5115 BS 14.5325 
7415174 $95 74537 
7413122 1058 74ALS348 
74.5123 125 7415352 
7465124 1.35 745353 
ТА 5125 05 7415363 
7405 126 95 74.5385 
7415112 135 744536 
7415133 95 74.5367 
74.5136 95 7415358 
74.5138 110 74,5373 
7415139 НІН 74,5374 
74,5145 175 7459375 
74,5148 175 rns? 
719151 (259 7416278 
74.5153 1.25 74.5385 
14.5154 170 745378 
74,5155 125 745385 
TALS 166 138 741.5381 
7445757 125 7415390 
7415158 125 745393 
74.5160 125 7415395 
74.5161 125 745424 
7415162 128 74.5640 
74,5163 125 74.5659 
74.5164 156 74.5645 
74.5165 125 15670 
7415690 


7400 SERIES CALL FOR PRICE 


STATIC 


RAM 


210! 

| 5107 
21 4-450 
2114-200 
2147 
9116-4 
8116-3 
6716-2 
G1 16LP-4 
61 18LP-3 
BIT1BLP-2 


4115-120 
4164-200 


D2125AL-2 
D2104 
AY5-3600 
6810 


ер 


5 
E 
H 
H 


ВБ 


din =з == — жаа = 
ёла рн 


ФЬ — = м» — eam oe GF < 
tm тігісі” 
ФЕНЗЕРЕР 


1.65 | 


— —À at тй 


-hj = ot h, бә 


255 | 


tine Rent han 


кейшнен 


74500 
74500 Th 
14502 15 
18305 75 
74504 T5 
14805 75 
74808 К: 
74500 85 
74510 9^ 

| 7451} 95 
74515 95 
24370 BS 
74522 95 
74530) 85 
74532 9% 
74538 1.95 

| 74540 95 
T4851 95 
74564 85 

| 74565 95 
74574 150 
74586 1,25 
745112 1% 
745113 1.25 
745114 125 
745124 365 
745133 95 
745334 125 
745735 185 
743138 225 
745138 195 
745120 1.95 
748140 26 
749151 105 
749153 195 
745157 1.95 
745158 1.95 
745160 295 
745151 3.95 
743183 395 
745174 225 
745175 225 
745188 355 
749154 255 

| 745185 455 
745198 255 
746225 775 
745240 295 
749241 295 
745242  À 395 
145241 39 
745051 225 
745253 225 
T4525? 1.95 
748258 195 
743260 125 
748280 295 
745001 3295 
745297 395 
145288 395 
748289 14.95 
745373 395 
745374 395 
745387 3.95 
748477 795 
145472 795 
7454773 795 
745474 995 
745475 995 


CHIPS 
205 


76477 
8.95 


76489 
273-8910 995 
AVS-B012 12 95 


GENERAL 


PURPOSE BOARDS 


BLANK BOARD — HOLES ON 100” GRID, No ETCHED CIRCUIT 


EXCEPT CONTACT FINGER 


WIRE WRAP WIRE 


WIRE КІТ 7 5995 
AMyM 250/93 5$" 100ла 45", 5-, 67 


Ма Contacts Sira Contact алына Рнев WIRE KIT і2 $24 95 
Р 441-1 22,44 a a "T A" 156" 2995 250/2 5 1 ih E, 30071 315 4" 
Р 440-1 22/44 4549: 156" 10 95 100/5 5° S" 65 T" 
Р 721,1 26:72 45" к B" 100° 955 SPOOLS AVAILABLE IN RED. BLUE 
P 7251 36 72 45 ag 100 10 95 YELLOW AND BLACK 
O— SUBMINIATURE CONNECTORS ay 329 
Зоне Cup Haoa 100 430 
Detcrpion - = 4 
Pm | [м | Sow Baci 400 35 
Part No HDxx5 'DXXCGY | DXxxC 1DOO" 21 95 
Conacua 4 — 
% — 
e- m IC SOCKETS 
3 pad wM WIRE WRAP 
50 | — | 99 100 
MODEMS B PIN WwW 55 аң 
14 PAN Ww 85 55 
SIGNALMAN MARK | AS 2320. 300 SAUD., DIR CONN — 1900 16 PIN WW 85 55 
MARK yl ІМ COMPATIBLE 300 ВАЛО. 199 00 тары WW 8 78 
DIR CONN . AUTO ANS/X4AC 20 PIN WW +40 90 
МАЯК Wi RS 232С 300 БАО DIR CONN. 12900 | 22 PIN Ww ts 105 
AUTO ANS/DIAL 2а PIN WW 118 109 
MARK жи RS TEC, 300/1200 BAUD, бін 358 00 28 PIN WW 145 } 35 
CONN . AUTO ANS/DIAL 40 Рұм V 1% 1 69 
ADAPTER HISVAC to 9v OC 9 00 ІР LOW PROFILE 
HAYES IBM PC SMARTMODEM 12008 Ріњр-ал 449 00 8 PIN LP 12 10 
SMART CCH И COMMUNICATIONS SOFTWARE 99.00 | АМЕР 14 12 
SMARTMODEM 300 ALTD ANS/DIAL 300 BAUD 85232 19300 | 16 PINLP 16 14 
SMARTMODEM 1200, AUTO ANS-DIAL. 1200 ВАЦО, а522: 47500 | In PINLP 18 18 
BSMARTMODEL ije 300 HAUD AUTO ANS/DIAL Plug-in 07900 | 20 PIN LP 28 26 
БМАНТСОМ ! COMMUNICATIONS SOFTWARE 79 00 22 PIN LP 28 ё& 
24 PIN LP за 26 
EDGE CARD 28 PIN LP 40 2? 
BARE BOARDS CONNECTORS 4D PIN LP An 38 
Р 25 45 25's45" 250 64 PIN LP 410 
P45. 65 45 265 495 
Р 465 а 8^5 45 266 6 50 " 
P 45 з 170 4% › 110 TEM Tel: 1-(800)-821-3628 
P B5 x 170 aS к #70" ia 95 
D- SUBMINIATURE CONNECTOR JUMPERS 
5 100В0АЯ0(527» 10 | HOLES ON 100 GRID Les е Singe Female (2 80 
25DP3b5DP ж Mala ta Mahe 1B 95 
25D0P600P 66 Matt to Maie 19 95 
: = па M x i 25053605 36" Femate ің Ғөтдін 18 95 
р 100.3 Минаа Bux 25055005 55” Female Io Fernala 19 55 
ка! Busses 22 85 25DP38D05 36 Mais to Рота 18 85 
25DP60DS 50° Мне to Femnie 1895 
РҮ UTE DRIVES FOR APPLE || & lie] FOR IBM РС 
FOR ІВМ PC ыы ВСАА 
Shugan SMS 3: жөке но» 290 | 16K НАМ CARDIMULTIFUNCTION 
Panasonics 17KO 308 DO | Compatibre with BOARD WITH 
Ttosmba TWB 20900 [DO5 33 CP M $39," 128K 2 Seria! Рон 
Tandon ТМ (ЗА 320 В 208 DO Кулны PASCAL 39. 1 Parallel Port 
FOR APPLE M AND іше ТҮН WARRANTY Acai Time Clock 
Немен HO-0 9, ЕНН 326 00 | 5399." 
Handy МӘ 54 * High 185 00 Apple iiile 
MONITORS Р Compatible Color Graphic 
Tasan Zin gaan 136 00 i i Dispia 
n" ты ке Ed Disk Drive eplay Card 
Teen colon monitor Vition аю 2 % $175.* $270." 
жа” соку monia нов 
CONTROLLER 
RESISTORS CARD $49." 64K MEMORY 
А WATT 5% CARBON FILM 
EXPANSION KIT 
FROM 1 OHM TO 109 OHM 
50 ncs 125 0025 ей Speedy EPROM Юг IBM/PC 
100 pes 200 0020 аз | APPLE || Programmer 
1000 ре» 1500 0015 «в tor Apple 1! $52." 
50% pcs 5n 00 0010 ea ^ 
&WATT 5% CARON FILM 00 $149. Joy Stick 
50 pcs ?50 5 050 ва $3 2 - Programming 2716, 2732. 
100 pes £00 0 040 ea 2732A. 2764. 27128. for IBM P/C 
1000 ncs 3900 0030 ea 2516, 2532, 2564 $35.% 
5000 pes 100 QU 0020 ва № 30 seconds. software А 
- conlral pragramming, 
RIBBON CABLE no additional 8087 
GREY COLOR EGOED hardware required 
Komen “ 1 10 оку аға затаил MATHEMATICS 
3 № 
1 i 4 t = d im Genera industries CO-PROCESSOR 
m im зю Ar ча $37.50 $199," 
7“ 
мо 159 bh ъ та SUPER COOLING 
за Ti M "o un FANS For APPLE 639,5 танін 
Ғы ma WITH SURG i rm 
ың л ылы”. 


CENTRONICS 
RIBBON 
CONNECTORS 
CEN Ъ М 875 
СЕМ ЭБЕ 975 


CAPACITORS 


е Electralytic 
» Tantaium 
е Мү” 

s Monite 


nm 


TERMS For shipping ние $7 00 tor LIPS Ground оғ 53 00 tor UPS Blue Label Air 
liems over 4 165 require additional shipping Charges $10.00 minimum order. 


ІВМ ws а trade mark of Infematoog! Business Machines Corporation Appia is a rade 
mark of Apple Computer 


Расе е вст io change without nphice 


1-(800) 821-3628 


Handwelicop 


4962 EL CAMINO REAL э LOS ALTOS. СА 84022 * (415) 962-9255 


TAL 171947 HANDWELL LTOS 
BYTE May 1964 


Circle 190 on Inquiry card. 527 


Electronic 
Circuit 
Analysis 


* AC and DC analysis 

* Very fast, optimized machine language 
* Worst case. sensitivity analysis 

в Swerp component values 

* 64 Nodes 

* Compare circuils 

* Log or linear sweep 

» Full file handling 

* Full editing, error trapping 

* Frequency response. magnitude and phase 
* Complete manual with examples 

в Transmission lines 

* Complex y parameters 

* Available lar CP/M, MSDOS, TRSDOS 
* Price - $150.00 


Tatum Labs 

Р.О. Box 698 

Sandy Hook, CT 06482 
(203) 426-2184 


Circle 374 on inquity card. 


FREE SOFTWARE 
RENT THE PUBLIC DOMAIN? 
Veer Group Software isn't күуімі, so по lees 
t€ payli 1000's ol CPIM 


programa in COM and source code Та copy 
yoursalti Games, business, utilitiss! AN FREE! 


CP/M USERS GROUP LIBRARY 
Volumes 1-92, 46 diska rantal— $45 


8IG/M USERS GROUP LIBRARY 
Volumes 1-90, 46 disks rantai — 840 
Volumes 91-154, 30 disks rental— 840 
SPECIAL! Rant ot SIG/M volumes for 875 
IEM PC-SIG (PC-DOS) LIBRARY 
Volumes 1-100, 5%" disks $98.50 
MOST FORMATS AVAILABLE! SPECIFY. 
ie ^ p ee Disk $5 pp 
| nt in sdvance, please) 


Rente Is for 7 days afier receipt, анына to 
return. Use credit card, no disk dapoait, 


Shipping. caes] & Insurance — $7.50 per Borary 
(H19) 841-0925 information, 
1838] 727-1016 anytime order 


Have your credit card ready! 
Public Domain Software Cantar 


ЖЕ, а Co, C potion 
А anta [T | эр 
м = 


Circle 313 on Inquiry card. 


Serial e БІНЕ 3 Parallel 


Convert What You Have 
To What You Want! 


m a иан? Бу Пт 
22 MY te Apps slbi! But nea Нет Pertarmance T 


nk Башы o 
faust ia COS L лімге шм ыш 
memos 19 2K, ет. АЛИ to тъп 


ancenane è 
галаѓег т Datalfad documeantaliph «m 
виран] | ane ‘Order ibe Mode! 770 (балРаЛ or 
Modal TTA (Panter T ікітү! 


E it 
we тт) nt 


vitat 0 Peo eg 
Ран Оган ба 25 
Слана, Солова МЫЗ 


CALL (805) 487-1685 ог 487-1586 


Gul For FAST Delivery 5 


Gircte 162 оп inquiry card. 


IBM software | 


6800 Family 
Cross-Software 


6600/04/05/0F microprocessor 
software development! fools for PDPAM, 
МАХ. IBM or oiher mainframes: Cross- 
Assemblers, High-level Language 
РИМ Comgpdiers, Linker, and 
Simiulalors. 


Wirek Corp. 
1801 3oum Seel 
| 347-742-8428 


Circle 408 on inquiry card. 


S BASF 


DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
Information. Visa and Master 
Card accepted. 


ч. 
~ PACIFIC 
EXCHANGES 
MEIT Рен ВЧ 


San liu Обьро CA 
401 (n Cal call 


09415) 544-047 


Сігсіз 305 on Inquiry card. 


C LANGUAGE 
PROGRAMMERS 


c-ayetoems 
C COMPILER 


c-window М 


The complete c language source level 

program testing and debugging tool, 

а Single step by с source lina. 

а Set breakpoinis at line numbers. 

• Display and ate voriables by symbol 
name. using c expression syntox. 

* No more print or assembler level 


o-windaw М is a support package tor 
the c-aystemsa C COMPILER tor 
8086/8088 based systems. 


Contoct 
Fullerton, СА 82634 
714-637-5362 


c-eystems 
РО. Box 3253 
TM c-gysterme 


The Statistician 


СРМ IBM-PC 
TRS-DOS ХЕМІХ 


* Muttipla Regression 


— XY Plots 
Ridge “Ж: 
All Subsets * ANOVA 


Backward Elimination " Random Samples 

* Time Series Analysis * Data Base 
* Descnptive Statistics * Search & sort 
* Transtonnations 
Please cal TOLL FREE 


1-800-334-0854 (Ext. 814) 


for more information 
a! wrile: 
Quant Systems 
Box 628 
Charleston, SC 29402 
VISA Accepled 


Circle 325 an inquiry card. 


Dysan 


"sd ІП 


SPECIAL DISKETTE OFFER 


The Dysan quallty difference is 
yours to try with advanced produc: 
tion techniques that assure every 
diskette to be 100% error-frea. 


PLUS! If you call, write, or utilize 

reader service In response to this 

ad—we'll send you our full-range 

catalog of computer supplies wi 

Special Offers good for further sav- 

T $ on Dysan diskettes and many 
er quality products. 


p COMPUTER SYSTEMS 
1250€ Rankin Dr., Troy, MI 48053 
Phone: (513) 589-3440 


Simply /1 in Service & Reliability 


Circle 243 on inquiry card. 


CONVERSE 2 COMPUTER 


AT LAST А PULL IMPLEMENTATION ий Ите rapi ECLÉA prp ts 
коса dale тані 


{ба тин шт ушыр тст 
Сл al IIT ЖИ БАЛҒА һи жксоене Ure өзінін п тиий 
шн denmngtta on EL 


popan ELEA a 
мания in png hàn 

ELE win har Gan Lae! or ара ыгы - and (ves nab фар 
nem дети зетін apropie 
Dind тил m s ga aio. ELIZA Nam aver haters beer 

aian Yo италғыз peepee! ament aca е ie чын 
Wins Epis Fon Ph raris Ut тғефтый presghlürn um 
стиан 

МИА Dui "Up? SOT тұғын DORE р ш 

| Е ы т тта iei Т.А ml 


Onde? том cops ol Ж ША wolar aedi you В терр samo portia даға іт? 
қад бош Фбелас ың * Chia, dri tud жый Ала Gore 
ош of pours con actully Фо” | 
ELZA гі АПАЙ ife THE ЕСІ (РЛ FORMATS 
1 Gi ech бей. lp the 4. Anma Н.Н Puri. кешуін 
125 in Риши] Veron — 349 ior АБОЛНЫУ Source Veron 


О Bu inch dei Bor the БАК НМ Persoal Cormpoler 
ADS кк Protected паст НЕМ Она БАЗИС Ясауи verdes 


—. 3 5 veh Aen cy ере сокыр Kw Hug Commenions P4 Hpecify auahi 
E25 ipt Precio Varmonc- 145 ім Са МАЗ КС Беєңне rte on 


Я Яшмныл В ach питона dently deb Ки ан СЫ рачм comun 
125 lec ELIZA COM — 1.84 шаһ hecrpeoh ВАЗЕ ФО Source 


è HÀ net dut fer most Chr ined compe parma 
ПРА COM заз eft fleret] БАБ 3) So 


maiora сне. Digase edd 63 apis unt 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 


— EF hih Lo oda Aem | 
о DÀ mU 
am rid) ME un m n tap beta. РУТ 
AD. w 


BA pifi жанлы ды арыма 


Circle 45 on inquiry card, 


PRINTERS COMPUTERS APPLE HARDWARE & SOFTWARE 


ANADEX DP-9501B 1099.95 APPLE Ile STARTER SYSTEM LOWI} 4TH DIMENSION DRIVE-OWLY 214.95 
ANADEX DP-96258 1299.95 APPLE MACINTOSH COMPUTER LOW!! 4TH OLMENSION DRIVE+CTRL 299.95 
ANADEX ОР-95208 1179.95 ALS CP/M CARD 334.95 
VIDEO 100 (GREEN) ANADEX WP-6000 2299.95 COMMODORE 64 COMPUTER LOWI}  APPLE-CAT II MODEM 284.95 
VIDEO 100 (AMBER) АНАБЕХ DP-6500TR 500СР5 2529.95 COMMODORE 1541 DISK DRIVE LOWI? BANK STREET WHITER 49.95 
VIDEO 310 (AMBER) APPLE IMACEWRITEA LOW!{ COLUMBIA VP PORTABLE 2599.95 BUFFERED GRAPPLER* 199.95 
CENTRONICS 352 DP COLUMBIA 1600-1 COMPUTER2949.95 — d-BASE II [REO 2-80) 499.95 
C.ITOH A10 DAISY WHEEL ТАН-РС COMPATIBLE SYSTEM HAYES NICROMODEM 118 234.35 
C.ITOH 85105P 499 !2BK, 2-0$/00 DRIVES, KEYBOARD MACH II JOYSTICK По 34.95 
C.ITOH 8600BP WITH COMPLETE SOFTWARE PACKAGE МАСН IIL JOYSTICK 110 41.95 
C.ITOH 8510 SCP COLOR $79.95 МА5ТЕКТҮРЕ 29.95 
COMREX CR-II DAISY WHEEL 499.95 EAGLE PC PLUS-2 SYSTEM 3399.95  MHMICROBUFFER 11% 16K (P) 199.95 
HI-RES AMBER DAISYWRITER 2000 48X 1129.95 128K, 2-DS/D0 DRIVES, PFS: FILE 89.95 
HI-RES GREEN DELTA- 10 MONITOR, EAGLEWRITER, M5-DOS, РКАБО/О PRINTER 1/F 139.95 
HI-RES LT СЯН DELTA- 15 EAGLECALC, & СР/М-8% PREMIUM SOFTCARD 11е 384.95 
13° RGB COLOR EPSON FX-80 w/TRACTOR EAGLE SPIRIT-II 2799.95 UADRAM 64KB80COL CRD Ile 124.95 
GORILLA 12" AMBER EPSON РХ-100 F/T EAGLE SPIRIT-XL 3999.95 IDEX VIDEOTERM W/SPTSW 239.95 
GORILLA 12" GREEN EPSON MX-100 P/T PORTABLE !28K EXPANDABLE TO VIDEX ULTRATERM 294.95 
МЕС 12" HI-RES GREEN ЕР5ОМ RX-80 640K ON BOARD, 1 320K FLOPPY, 
МЕС 32" ECONO GREEN EPSON RX-80 F/T 10 MEGABYTE HARD DISK, IBM ірм 
МЕС 12" LO-RES COLOR GEMINI 10% 2 COMPATABLE KEYBOARD, 2 SERIAL 
НЕС 12" AMBER SCREEN GEMINI 15X 1 PARALLEL PORT, MS-DOS 2.0, HERCULES GRAPHICS CARD 389.95 
MEC 12" COLOR - LBM GORILLA HANANNA MONOCHROME MONITOR, CP/M 86 КОЛГА РАП TOUCH TABLET 119.95 
PRINCETON GRAPHICS HX-12 IDS MICROPRISM 480 KRAFT JOYSTICK 49.95 
SAKATA 13° COLOR 10$ PAISM 132 NEC АРС-Н01 2239.95 MICROPRO PRO PACK 419.95 
SAKATA 13° 208 COLOR JUKI 6100 PRINTER (Р) НЕС APC-H02 2799.95 MICROSOFT SYSTEMCRO 256Е 479.95 
ЗАКАТА SUPER RGB MANNESMANN TALLY MT160L 639.95 БЕС 8201 COMPUTER 649.95 MICROSOFT MOUSE 139.95 
SAKATA 12" GREEN MANMESMANM TALLY MTIGOL 879.95 SANYO 550 COMPUTER 819.95 MOUSE SYSTEMS PC MOUSE 219.95 
CTR-70 HIRES COLOR MANNESMANN TALLY SPIRIT 149.95 SANYO 555 COMPUTER 1124.95 QUADCHROME MONITOR $82.95 
AUM-255 25" RGB МЕС 3550 SPINWRITER-IEM 1999.95 QUADLINK APPLE EMULATOR 519.95 
OMC-5500 11" RGB OKIDATA MICROLINE 80 ZENITH IBM COMPATABLE 2649.95  QUADRAM QUADBOARD Г 64K 294.95 
12" OKIDATA FACEMARK 22505 ZENITH W/10 MEG DSX 1999.95 ADCOLOR I 229.95 
12* OKIDATA PACEMARK 24107 DISK DRIVE 274.95 
RGB OKIDATA PACEMARK 24105 WILDCAT STARTER SYSTEN 1349.95 STE SUPER 1/0 MULTIFUNCT 184.95 
RGB VISION 111 OKIOATA 82А Ы/ОКТСЯАРН APPLE 11 COMPATABLE SYSTEM TG JOYSTICK W/TOGGLE 44.55 
асв 420 IBA OKIDATA 83A W/OKIGRAPH 64K, DETACHABLE KEYBOARD, TRANSEND P.C. MODEM 1200 439,95 
ZENITH 12" AMBER OKIDATA 2 APPLE COMPATABLE DISK DRIVES, VERSAWRITER GRAPH TABLET 249.95 
ZENITH 12" CAZEN ОКТОАТА HI-RES 12" AMBER MONITOR, WIZARD SPOOLER P/S 16K 249.95 
ZENITH RGB ZVM-135 COLOR OKIDATA RBG & COMPOSITE COLOR OUTPUT, 
USI 9” АМВЕЯ Dl-4 OKIDATA 2 CPU'S (Z-80 A & 6502), COMMODORE 64 
USI 9" GREEN Р(-1 OKIDATA BÜ-COLUMN CARD & JOYSTICK 
US! 12" AMBER PI-3 PANASONIC P1000 CARDBOARD/5 5 SLOT EXPAN. 64.95 
US! 12" GREEK PI-2 PANASONIC P109! ZORBA PORTABLE COMPUTER 999.95 CARD? GRAPHICS INTERFACE 69.95 
USI 14" LO-RES COLOR PRINTMASTER [DAISY) BUILT IN 7" GREEN SCREEN, DATA20 2-00 VIDEOPAX 229.95 
PROWRITER I {8510Р) 2 05/00 DISK ORIVES, RS-232, DELPHI'S ORACLE DATA BASE 99.55 
PROWRITER II (1550P) PARALLEL, 1ЕБЕ488 BUS, KEYBOARD OISKEY 28.95 
MODEMS QUME SPRINT 11/40* EMULATION MODE FOR OSBORNE I,  DOMXEY KONG 
SANYO PR5500 DAISY WHEEL 719.95 XAYPRO II,XEROX 820,DEC VT-180, EASY SCRIPT64 
SILVER-REED 550 DAISY 749.95 CROMEMCO 520, TELEVIDEO BOŽ ^ EASY SPELL 64 
ANCHOR MARK 1 [RS-232) STAR РОМЕК-ТУРЕ DAISY 409.95 AND MANY HORE! FLIGHT SIMULATOR [1 
AHCHOR MARK 11 (ATARI) STARWRITER DAISY WHEEL 1139.95 WORDSTAR,MAILMERGE, CALCSTAR, НОМЕ ACCOUNTANT 
ANCHOR MARK VII (R8-232) TOSHIBA P-1350 LP 1749.95 C-BASIC, CPM 2.2, И-80 HOMEWORD WORD PROCESSOR 
ANCHOR MARK XII (R8-232) TRANSTAR 318 COLOR 499.95 JOUET 35. 
ANCHOR VOLKSMODEM TRANSTAR 120P 14Ср5 464.95 ATARI HARDWARE KOALA PAD TOUCH TABLET 79.95 | 
HES MODEM У1С-С64 TRAMSTAR 130P !BCP& 673.95 MERLIN 64 ASSEMBLER | 
NDVATIOM J-CAT TRANSTAR 140P 40СРБ 1329.95 ALIEN VOICE BOX 89.95 М5р-501 DISK DRIVE 
NOVATION 212 AUTO CAT MICROBUFFERL(EPSOM RS232) 129.95 KOALA PAD TOUCH TABLET 77-95  MULTIPLAN 
AIRON R212A 1200 BAUD GRAPITTI CARD (APPLE) 89.95 RANA 1000 55/00 М/ЗРТЫ 169.95  OMMI-CALC 
5МАКТСАТ 103/212 GRAPPLER + (APPLE) 119.95 TRAK AT-D2 SS/DD + TURBO 419.95 PAPER CLIP W/P 
SMARTCAT 103 MICROBUFFERII 16K(APPLE) 154.95 PAC-MAN 
SMARTMODEM 300 BAUD PKASO PRINTER I/P(APPLE) 139.95 DISKETTES | 
SMARTMODEM 1200 BAUD WIZARD BPO 16K (APPLE) 119.95 | 
SMARTMODEM 12008 - SBN WIZARD SOB 16K (APPLE) 199.95  $5/5D ELEPHANT 16.95 0205 17.95 | | 
US ROBOTICS AUTODIAL 212 55/00 ELEPHANT 19.95 OPUS 20.95 AP | 


US ROBOTICS PASSWORD 379.95 OTHER PRIMTERS AVAILABLE DS/DD ELEPHANT 25.95 OPUS 26.95 VOICE BOX 


We will try to meet or beat any advertised price! 
CALL US... WE CAN HELP! 1-800-222-2602 


For technical assistance, order status and California calis (619) 765-0239 
Apple Country, Ltd., Р.О. Box 1099, 2602 Washington St., Julian, Calif. 92036 


Terms: We accept American Express. No extra charge lor Visa/MasterCard, Cashier's Check. 
personal check (allow 2 weeks to clear) Shipping & Handling: 5% ($5 min.); APO FPO Alaska 
Hawaii & Monitors 596 ($10 min.) Foreign orders 1536 ($15 min.) All items are now with 
manufacturer's warranty. Prices are subject to availability & change without notice. Purchase order 
must include check. California residents add 6% sales tax. Send $1 (good toward first purchase) for 
new fall catalog. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry | 


and is a California corporation not affilieted with Apple Computer Inc. Apple is a trademark of Apple Computer lnc. 


Circla 39 on Inquiry card. 


We're bringing in the New Year with 
specials on quality 3M information 
processing products. Including: 


а DISKETTES > МАС. TAPE 
* DATA CARTRIDGES 


PLUS! 5ресізік on many other pro 
ducts in our fullrange discount 
catalog of computer supplies. Call, 
write, or utilize reader service to 
obtain your FREE catalog of 1984 3M 


Specials. 


LYBEN COMPUTER SYSTEMS 
1250-Е Rankin Dr., Troy, М! 48083 
Phone: 1313) 589-3440 


Simply #1 In Service & Rellability 


Authorized Distributor 
Information Processing Products 


Circi 244 on Inquiry card. 


A word for this PunchiReader Combe ieu. 


t LET У. к eu бил 
ННН LERES TETI T -rs “: mue eas Жаке Ret» zt 


ПЕТРУ ipii eR wena f Гы P 
НЕР HERI ore eset eo ... 5242 wane he 
Ерте! uen 510 punches paper tape at 1 шс 
real il 150ерѕ Ths rugged machine | ji 
im [satibie olfering AS52320. current loop, ра 
"йы es ASCIItO-Baudoi code conversion | [i 
meis stirect keyboard gniry for Telex / TWX 17 "an 


sinn Plus: 256 characte: storage, 75.9600 Dau 
гаги: 8.8 evel таре, моск ADDMASTER CORP 416 
Jumper Serra Dr. San Gabriel. СА 91776 > 212; 


285.1121 


Circle 18 on inquiry card. 


Keytronic Key 
РС 65 Watt Power Supply. . 


XT 100 Watt Power Supply суы 
РС/ХТ Bare Board 2 


Shugart SA712 10MB Hard Disk 
Shugart 54606 10MB Hard Disk ..,.... 
Hard Disk Controller .......... 

Disk Controtler wSerial, 

d Game Ports ЖҮ ЛГ. Е 
Color Graphic Card ta P5elabpaséetorsus 9010.00 
Monochrome Card .................... 8225.00 


OEM/DEALER INQUIRIES WELCOME 
ELECTRADE CO. (408) 946-2541 


780 Trimble Rd., Suite 605 
San Jose, СА 96131 


Circle 157 on Inquiry card. 


Stepping-Motor Driver Box 
with with on board BASIC i in ROM 


С STEPPER 


Process Control 
Rotroucs Wf J.D ХУ. Motion 


HOOKUP AND GO! 
Provides all required power 


Ürives 4 motors al up to 5 amps per winding 
while sensing B limit switches 


STEPPING-MOTOA TIPS COOKBOOK: $8 
with 3-0 software & schemalic 

BIG STEPPER- 

Parallel Version 

Smal Version (85232) $850/wsh BASIC. $985 

Centre Compuler Consullants, (814) 237-4535 
P.D. Box 739, State College, PA 16804 


Circle 72 on Inquiry card. 


лез, CS сомРШЕВ 


for 8080/8085 / 280 


* New semi o) de comer s 
пън cut 
Ihe yet cute 68 COMPACT 
ии] № FASTEST iw rimi © compeers. 
Chit ое” qinipem та 
ВО sonde (чішкініс 3 
әнш! G2 чч рне аршил) 


(че риме PPS НҮН, үң: 2М355151) 


pana? УИ ИНОМ Шр) 


for pamphlet wrila: 
P.O.800 588 STA. CRUZ 
СА. USA УМ 


их futher apeumatun cuntert 


LSI JAPAN СО., LTD. 


мал FOTO УНААД TOETO (181) АҒАМ 
чом ышын? 


Cires 242 on Inquiry card. 


$485/card only $1950 


PORATION 


D Dysan 


Solve your diac prolem, bey LOTA выть 
сенбе Den dakai АЙ cedere chipped 
from stock within 24 hows. Сай tof PREE 
(800) 235-4137 for prices and information. 


PACIFIC 
EXCHANGES 
100 Foathil! Blvd. 
Gan Lus ғаз СА 
93401 (In Cal сай 
B05) 543-1037) 


Circle 306 on inquiry card. 


THE OFFICIAL 
NUMBER TO CALL 
TO FIND OUT 
MORE ABOUT 
THE UNOFFICIAL 
APPLE LOGO: 


617-492-8816 
sep Terrapin 


The Logo People 


errapin, inc., 380 Green Street, 
eco МА 02139 (617) 492-8816 


Circle 378 on Inquiry card. 


Books e Sette 6 Maféwaia АШОТ » ler yor ATARI 40061! 
$60 XL Cummedger4dA VICIO ныш, Тттёк Appie 11 Die ne DS! 


Фиыецымылыне |ы all АТАЙ! mms 
LR I M TU Soul 


17A лр” 4 ы чынына ham 
МЫ vino Жут ЛЬ 
те? maing цит тейт 
Hand құн гра mia ep a 

JO кулыгын Teyi Fast іше vri өн 


[5 к 

“а TIU ter їе im ый с 
ча 

booa drang pp e 

m re ba phe) тілдің 

ms Bhá «nr n! ha т. 

rae 


„каты 
ек ігнн ААТ ТТ 


Gircle 155 on Inquiry card. 


ompuPro 


а GODBU T COMPANY 


SYSTEM B16/À AGT $3,995 
BYSTEM 816/8 АВТ 94,888 
SYSTEM B16/C* АВТ 06,359 
SYSTEM 816/0° AAT (8086) 69.899 
SYSTEM 816/E* ABT (68000) 96,398 
TO ADD 40 Mb H.D. TO SYSTEM 816 62,475 
$-100's 40Mb HARD DISK SUBSYSTEM 

W/DISK 3 & CP/M 80 & 86 92.896 


100 HOUR SYSTEM “BURNIN” 
*XEROX ON-SITE SERVICE WHERE AVAILABLE 


CPU 2 6MHz ABT $223 
CPU 8086/68 ABT $345 
CPU B085 10МН: AST 8569 
CPU 86/87 БМН: ДАТ 3739 
CPU ВВК W/MMU OPTION ABT $629 
CPU 68K 10MHr CSC $600 
RAM 17 64K STATIC AST 3349 
RAM 16 64K STATIC 5616 ALT 9388 
НАМ 21 128% STATIC ВА15 АБТ $559 
ВАМ 22 256K STATIC 84.16 ABT 81,229 
M-DRIVE/H 612K RAM-DISK 8835 
INTEBFACER 3-8 SERIAL АВТ 9489 
INTERFACER 4-3 SERIAL/2 PARALLEL $319 
SYSTEM SUPPORT 1 АВТ $319 
OISK 1 ABT $349 
DISK 2 AAT 8" HO CNTRL 9559 
DISK 3 W/CP/M 80886 8559 


6 SLOT MOTHERBOARD W/TERMINATION 599 


MORROW №2 


MD2 SYSTEM W/MDT90 TERMINAL 
ANO TALLY SPIRIT PRINTER 31.699 
МОЗ A5 EQUIP. ABOVE $1.898 
MD31—MDCP88-256 SYS. АБ EQUIP. ABOVE W. 
8088 CO-PROC. & 266K RAM UPGD $2,399 
MD11 SYSTEM AS EQUIP. ABOVE W/CP/M 3.0, 
128K RAM, DSDD FLPY AND 11Mb H.D. 82,746 
MDP-3 PORT, SAME AS MD-3 ҰҰ/5Х7 SCREEN 
& DETACH К B. & TALLY SPIRIT PRINT. 61,989 


A addo cantu 9n Hete ttti De ™ 
2 MODEMS. MX80 PRINTER, 2-5500 6" ORVS. 
CP/M, FANCY FONT, MONEY MAESTRO, 
CBASIC. MBASIC, PERFECT FILER, SPELLER, 


WRITER, CALC CALL 
ALSO W/DUAL Б" DSDD DRIVES CALL 
ALSO W/&088 CPU, 320K RAM. MS-DOS CALL 

COLUMBIA 
PORTABLE 1800-VP W/ALL SOFTWARE 92.496 


DESK TOP 1600-1 W/KEYTRONICS 6160 K.B. 


6 CRT CONTR (MON. NOT INCLD.| $2,696 
KEYTRONICS 6160 KEYBOARD/IBM-PC 9189 
JEFFERSON" 
ELECTRIC 


Litton 
TRUE SINE WAVE, 100% BATTERY OPER. W/NO 
SWITCH-OVER, BYPASS STATIC SWITCH 


760 WATTS Q 15 MIN. 370-811-100 81,576 
1 HR. W/AUAILIARY BATTERY #149 
| 400 WATT W/LVC 


STAND-BY POWER 
MORE THAN 1 HR. 9400 


Circia 340 on inquiry сага. 


S-100 DIV./696 CORP. 
14425 North 79th Street 


Scottsdale, Arizona B5260 


9-100 


ESTABLISHED 1977 


ЦТУ]: Fon ІВМ-РС 


TIMEMASTER WITH BATTERY BACK-UP 5101 
DYNAMIC MEMORY 266K 6342 
1st MATE 266K, SERIAL, PARA. CLOCK $412 
CAPTAIN SAME AS 131 MATE W/384K $567 
GRAPHICS MASTER HI-RES AGG 8521 
IEEE 488 BOARD W/SOFTWARE $367 
BMb H.D. CARTRIDGE INSTALLS IN P.C. 51,498 
33Mbb FIXED H D. W/6Mb REMOVABLE 

CART. IN AN EXPANSION CHAGS!5 94,121 
LAB MASTER W/MANY OPTIONS AVAIL 8748 

Cromemco 
DPU W/68000 AND 780 CPU'S 9092 
2650K7Z DYNAMIC MEMORY BOARD $1,127 
Оғ7А DIGITAL/ANALOG INTERFACE $267 
SCC 2-80 SINGLE CARD COMPUTER $431 
BPIO 8 PORT PARALLEL INTERFACE 6267 
84 РОС РАРУ CNTLR. TANDON ОВУБ. 68618 
C-10MP PERS. COMP W/MICROPRO 22,084 
" PF 1 
«т жел 
Adm Эк 

EP128 128K EPROM BOARD 8237 
VB3A 80x24 DISPLAY VIDEO BOARD $324 
МЕЗА 80x50 DISPLAY VIDEO BOARD $467 
VB3A-S CP/M COMPATIBLE 8" DIAK $48 
К81 PROTOTYPING BOARD 036 
1704 2-SERIAL/2-PARALLEL (^O BOARD 9247 
1/06 8-SERIAL 170 BOARD азая 


[Electralogics] 


QUASI-DISK RAM-DISK W/512K. ON-BD. LED'S 
FOR DRIVE STATUS. 8” 5580 INSTALL S.W. 
SAMPLE BIOS FOR ANY CP/M SYSTEM. LOGIC 


WRITE РЯОТЕСТ, ОМА COMPATIBLE €896 
612K EXPANSION MODULE #896 
BATTERY BACK-UP W/PWR. SUPPLY 6169 


64K CMOS STATIC RAM BOARD 
2K WINDOW SELECT., 160 n s RAM. MWRITE. 
BANK SELECT. EXTENDED ADDRESSING, 
SOCKETED. JUMPERABLE PHANTOM. 


CAN USE 2718 EPROMS $409 


МЕЮ ALL-IN-ONE (70 BOARD 
(ЕЕЕ 698/8-100 STD.. В ASYNCH. SERIAL, 
INTERNAL BAUD RATE GENERATOR, 2 PARALL., 
REAL TIME CLOCK W/BATT., PROGRAMMABLE: 
8 LEVEL PRIORITY INTERRUPT. WAIT 


STATES, ALARM 9469 

SERIAL OPTION HOARD #26 

CENTRONICS OPTION BOARO 939 

STD. PARALLEL OPTION BOARD 625 
ITS WORTH IT 


ЕО-1 8“ 5500 935 FD-2 a” OSDD 839 
МО-1 6" 5500 623 МО.2 6" 0500 936 
MD-200 {86 TPI) Б” 0500 $42 
General Semiconductor Industries, Enc. 
SQUARE Г) COMPANY 
TRANSIENT VOLTAGE /NOISE PROTECTOR ® 
ВЕТ. CORD, 6 OUTLETS, CIRCUIT BREAKER, 


ILLUMIN. ON/OFF SWITCH #120 6K6 676 
PRINTERS 

DAISYWRITER 2000 W/ 48K 5966 
OKIDATA 92 9439 
OKIDATA 93 9728 
EPSON MX, RX. & FX IN STOCK CALL 
TALLY MT160L $555 
BROTHER HR-16 SERIAL $509 
BROTHER НЯ-25 SERIAL $819 
TALLY MT1801 $819 
TALLY ‘SPIRIT ALO @ 80 C.P.S. 6299 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs, 9:00AM - 5:30PM M-F 


SALES 800 - 528-3138 
TECHNICAL 602-991-7870 
MODEM ORDERS 602-948-1387 
TELEX: 16 5025 FTCC SEC PHX. 


TERMINALS 
— — . & MONITORS 


FREEDOM 100 TERMINAL 
FREEDOM 200 TERMINAL 
(EMUL TELEVIDEO 960 & AOM 31} CALL 
TAXAN RGB 420 ВМ LOOK-ALIKE| 6496 
US! AMBER 12" HI-RES MONITOR (iZOMHz) #119 
QUME QVT102G #529 
QUME OVT1024 4645 
WYSE-60 147, 132 COL, EMULATES ТУІ 810, 


CALL 


920, 925. ADDS-VP & HAZELTINE 1500 6526 
PRINCETON GRAPHICS HX12 HI-RES RGB 6496 
ZENITH ZVM-136. 13 INCH. HI-RES RGB 6606 
ZENITH 229 9696 
COMREX СЯ6600-Ү, HI-RES, P-39 $126 


DISK DRIVES 


$-100'8 ОМА 6Mb REMOV CART, W75 Mb FIXED 
WINCH. H.D. W/CABINET, Р/5, ALL CABLES, 


CNTLR.. & OPEN. $YS. DRIVERS 22.395 
DMA SUBSYSTEM SAME A5 ABOVE 
FOR IBM-PC 82,396 


$-100'S DUAL QUME 242— QUANTUM 40Mb Н.О. 
SUBSYS. W/DISK 1&3& СР/М80586 à 93,999 


QUANTUM 40Mb WINCHESTER 51,885 
270 DAY WARRANTY 
1420500 BW''-W Н! 8178 
2420500 875 ні $396 
842 DSDO 8"-STD Hi «465 
randon 
100-24 BA" DSDO »206 


ZINDUSTRIAL QUALITY — 


CABINETS 
DUAL А НІ HORIZONTAL 6K" 876 
SINGLE STD Hi HORIZONTAL БУ” 959 
DUAL У НІ VERTICAL 8” $195 
SINGLE STD М! VERTICAL 8” $195 


WINCH. 5%” H.D. (1 STD OR 2 ЕНІ. DAYS | #219 


SOFTWARE 

80$ “С” COMPILER $99 
COMPUTER INNOVATIONS 

“С” COMPILER $299 
COMPUVIEW VEDIT-80 $136 
COMPUVIEW VEDIT-86/M$-DOS #155 
PERSONAL PEARL DATA ВАЗЕ MGR. $215 
ACCOUNTING PEARL FOR IBM-PC 8635 


FOX & GELLER dUTIL 666 


FOX & GELLER QUICKCOOE 9206 
MICROPRO'S PRO PAK 8436 
KNOWLEDGEMAN 8096 DATA BASE MGR. 8345 
MIDROSOFT'S BASIC COMPILER $292 
SORCIM SUPERCALC CP/M 2.2 8 INCH $121 
SORCIM SUPERCALC-3/IBM-PC $245 
АБНТОМ-ТАТЕ dBASE-2 СР/М-В6 B INCH 6449 


DIGITAL RESEARCH 


CONCURRENT CP/ M-88 #210 
MP/M-86 9390 
"C" COMPILER /IBM-PC #210 
DR. LOGO/1BM-PC 660 
CBASIC COMPILER-BQ 9300 
PL/1-86 8460 
DR ASSEMBLER PLUS TOOLS $120 
PASCAL MT* 9210 
DISPLAY MANAGER-80 6240 
ACCEBS MANAGER-80 e180 
PC ACCOUNTING PACK $697 


SELECT (WORD PROC.) MSDOS $299 


Subject to Available Quantities 
Prices Quoted Include 


Cash Discounts 
Shipping & Insurance Extra 


a, 


maxell.| Sss) 


Floppy Discs Е E 
urs y petted rnb АФР Ег 
CALL NOW — TOLL FREE re uS Hin anii 
Eth ұмаға de гасе ыз гоме 
] -800-328-3472 - rupem. re ube^ i m М 
Dealer inquiries invited. C.O.D.'s and Жайма >» ОРАН, « Cacia TE « Ида. i 
ОТТЕ э SCIENCE © MULEC » GRAPHICS а FNANCE 
charge cards accepied. (елеу Оша 344 ж mea Xen 
All orders shipped from stock. [o Meu LET Bia 
within 24 hours. Call toll FREE. Dra rec roma из лї Sae ШП ЗО Da рту Deos 
pe) 73 ЧӘ + Ба weary BUT kr Ow Нем Ves госте ary 
еды и Сатти? Portage 
АҚ ohar ta institutione) far 1000 + program 
and gala scoses bo а library of over 10,000 
programas at e specia 15% discount 
ке (Foralgn membershipa 
= - Tou. FREE: 1 62 
North Hills Corporation í— 1-305-887-8645 
3564 Rolling Ум Dr. Аринин, lnc. 
White Bear Lake, MN 58110 | S400 Heyes Street 


1-800-328-3472 


Баб cuu и Не. DI "m 
MN Сай Collect 1-612-770-0485 Peu aru -1 Qs паи 


Cirela 40 on Inquiry card. 


FLOPPY 


C SALE ет 


THE INFLATION FIGHTERS! 


am 
SERSAN 


Command Services 
exclusively repairs 


Tandon ond Shugart 
disk drives. We are 


umm mue et Шың i-es GER Gum чт 


4 
4 
2 
2 
4 
4 
6 
6 
Б 
1 
1 


T 
7 


150 ла 
[Нам Controller 
Disk Controller 


16 
16 
91 
71 
1A 
3 


+ =. =, 
Т id) L 


4% 350 ne 

SV 450 т 

oY 300m 26 pin 
Sy 


For service, call toll free: 
M-F, © a.m.-5 р.т., 7-9 p.m. 
4-800-782-5500 

In Мам York State call: 
4-800-328-1800 


осы me 
« * " 
юы 


Allow up tg З wks. [er personal checks to cheer, Please 
include phone numbar. Prices subject із change 
wikhaut notice, Shipping & Handling for Chips $3.50. 
РОВ Bellevue, WA for al) eise, Washington state 
tesidenis add 7,9% Sales Tan, 


| CHIPS & DALE 1-206-451-9770 
10655 PLE. 4th Et, Suite 400 
Bellevue, WA 95004 


Command Services Corporation 
7143 Henry Clay Blvd. 
Liverpool, New York 13088 


319-457-1432 
= © 


Circle 77 on Inquiry card. Circle 83 on inquiry card. 


SYMBOLIC DEBUGGING 


or 
IBM PC-DOS 
The Mylstar Symbolic Debugging Program 
enhances your IBM PC-DOS Debug 
to make your wark easier and 
aimpler: Employing the same command 
structure, the Mylstar Program lets you 


use: 
“Symbol Names 
"Mathematic Expressions 
*Batch Files 
"On-Line Help 
"Multi-Command Macros 
| *Loop Structures 
| Shorten your debugging process and work 
time. Deaigned far PC-DOS 1.1, 128K 
RAM minimum. Send $125 check or 
money order to: Dept. 1158 Mylstar 
Electronics. 
MYLSTAR 
ELECTRONICS 
INC. 


185. Weal Lethe тын 
Morth ska, обо $9184 
Te11312) 5423-7400 
Тања 72-8443 


та Eee Жу: Bol ep в 1 герани". 


LOWEST PAICES 
APP EB Comente Computer tom $439 


3439 
ELITE 364K Duet CPU 8507 + 
| Detached Keyboard, Run APPLE@S СРМ $629 
We Have Aji APPLEOD Cardi CALL! SAVE! 
MORE MODELS TO CHOOSE FROM! CALLI 


THIS ONE GEATS BIG BLUE 
FUJiTSU BOBS • 281 Ору 66000 128K 2 rivu 
TALL 
TERMINALS COMPUTERS 
CALL 
Есігетет Cipla 2808 Ghr 
Supe Sla 128 w/PS Аат 1 


CormpuPio BIBA 
Altas 580.7 3 use 


Nori Shar Aduna CALL 
APPLE n a пикета vrodamarh 
ot APPLE Computern, Eng. 


Ая CALL 
WE SELL ENTIGE LINE OF MOST COMPANIES 
Сий Fus неп Frecea № Availstulity 


Tacipry Сахи атша 45 Wa бам Prices 
<> COMPUTERS 


ate? Word Саннар 17282 


Toti Ub durata, 
Te: (079) ВЗ 1106 (554) HL а 


Сігоів 266 on Inquiry card. Circle 33 on Inquiry card. 


DISK-DRIVE _ 


attordable, fast and experienced. 


HL2M { РТА); 
DE«9; 
HL=AL+DE; 
IF A-L EQUAL 
THEN 


[ А.І 
M(BC) ед; L2:STAX н 


* 
Ф 
* 
* 
* 
$ 
а 
* 
* 
* 
№ 
* 
a 
a 
a 
а 
а 

ь 
+ 
ж 


рава ча 


New! 2-80 version (runs on №080"): 
$175, 8080 version only: $150. Macro- 
precessor only: $75. Available on 
CP/M disks, Add $4 Гог shipping. 
Complete tutorial text: "Structured 
Microprocessor Programming*’ 
(Publ; Yourdon Press} $20 pius $2 
shipping. Send for ycur free button 
and hierature or try the Ultimate 
Demo: SMALI is Guaranteed! 


Chromod Associates, 
1030 Park Ave., Hoboken, М. J. 07030 
Telephone: (201) 653-7615 


Circle 78 an inquiry card, 


$-100 COLOR GRAPHICS! | 


i. | | Pr hi ИЕ 
МИСНОЗРЫНИЕ 
THE ORIGINAL ТМ 59918 А GRAPHICS BOARO 


е Fiel-proven рома meets IEEE 62A «іміз fully socket 
wh sole masks істе an) Qoi Contact hagers 

в туе apiy with бәсе мк care oer us X | 
SOAR pones each pral m a paw can Dis Саг (> rampant 

e Tuge Qraptucs and ONE ірі (ің mode masimum ОН 
онуп 5 255H s 192V in 16 colos 

e Composite ned Яр 

s Qo-board 16К RAM (5 кереге trom дүкінті memory 

e Verc; гесе interrvet ior седі Lene Shock CARRY 

00-4 wast stiles for use wen fast MPUS 

a Ail poard options ме OFF хин selectae 

s фае Qualdy досуг мкл wh BASIC аиттан 
Duas and T! s 184509184 тамып 

лн Grapes Eglo 
аташ ийе оп В 5550 
СРМ слепое Фин 6189.95” 


iA 8 ТІ 


MicroDynamies 
[xS nmi) 


= ORDER DESK 
Corporation 1-800-237-8400 ки 440 
R363 Pupin ee S se i. СЯ uas 
Мери TN 38119 801-582 4054 


“Price «пије MICROSPRITE wh documentation тана 
Edit» некие - 9305 Manal- $1995 Bare buang - 550 95 
UPS ground -5200 UFS ди - 5400 CON- 51 50) Foe 
add $15 0) VISA A MC амсо TH 


ах 5% 
DEALER AND OEM INQUIRIES INVITED 


Circle 271 on inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 


Call Free. (800) 235-4137 


100 Foothill Blvd 
San Luis Obispo, СА 
93401 {in Cal cali 
(805) 543-1037 | 


Став 305 on card. 


ТР. ТТ ANH 
ШИШИ И W ДГ’ Шы. 


THE PC SYSTEM SPECIALIST "о ләт ост то CHANGE WITHOUT NOTICE 


SPECIAL OF 
THE MONTH! 


© marc 


А Superior quality IBM PC Com- ВМ PC°COMPLETE LINE 

patible Personal Computer. Auns 
$- DOS 14, 20, 21 CP/M86® UCSD COMPLETE SYSTEM 

7 i] p-Sysiem® Runs Lotus 1-2-3» Multi- VERY SPECIAL PRICE 


many more! Hardware includes 128К 

CPU, Floppy Controller, Two DS/DD | ышы; Video Card and High Res 
Disk Drives, Video Monitor, Video Вы, $2590 
Adaptor, Parallel & Serial Ports. 


COMPUTER 


Special 
of the 
Monthi 


256K RAM, S60KB Disk Drive, 


CALL FOR LOW PRICE FDC, Video Monitor & Adaptor 10MB 
Suggested List 52395.00 ge Ба SONAN. $3990 
HARD DISKS FOR IBM PC" Ф SLIMLINE DISK DRIVE FOR ІВМ РС 

10 MB Hard Disk Sub-System by TAVA CORP. DS/DD 320KB ву ТАМА CORP.. .......... $190 


includes Software, Cables, etc. internal. $1295 ADD-ON Disk Drive for ІВМ PCjr® .... CALL 


MEMORY BOARDS PRINTERS 
CONOGRAPHIC DAISYWRITER 2000. .... ...._ ..,, .CALL 


High Res. Color Graphics Card..... ,... $995 
OKIDATA 
QUADRAM ға Аы oa $425. МД.............. $975 


Quad Card. Fully pop. 256K ........ eoo $450 ЯЗА....... ‚ ... $650 92А............. $525 


QUADLINE ............, «o cee (GALE 


BROTHER 
AST SIXPAH 3840 ,.,..............САҺ. HR-25 фиат od caren {, ав зи wbeth hee а ... $795 
о’ 2.2. 39034434 е ciao cessus 9450 


HERCULES Graphics Card. ....... ; 


MONITORS 


APPLE Пе 
Computer System, Controiler, Two Disk Drives, 300A .. ...,. 5190.00  1....,........ $340.00 
О. TOO COT OT OTROS OE. ro Pete 


"кізе L. һь ъ= РР P HER n m à mox 4d oko a Aa 4 * 


DISK DRIVE FOR APPLE PRINCETON GRAPHICS SYSTEMS 
Slimiine, or Standard .................. ..6190 Pacis CONST hi. . ois ose mel eios › S490 


NEC TANDON TAVA IBM APPLE QCS MAYNARD —— LNW КОМАН TOSHIBA PRODUCTS AVAILABLE 


mi П ДЕ, 0 EAE рза гете [чече ог ВИ Inc 
EWEN Э. 88 TS BW Zs rus dams e merge are regered atc a M Y 


631 E. First St., Tustin, СА 92680 Урса ot à registered trademark of 


(7141 838-9100 


Circle 273 on Inquiry card. | BYTE May 1984 533 


DISK DRIVES 
(For PC, Mod Т, I!] & М 


Quma 142А 
Teac ғ0558. 
Tandon ТМ100-2 
Tandon 7м101-4 
СОС 9409 

Case and PS 


PC EXPANSIONS 


Maynard Disk Controller 


Sandsiar Senes 
Interna! ! QMB HD systams irom 
Quadboard i644 
Quadcoiar | 
AST SixpackPlus (54 Қ) 

aPtus (64 KI 
VO Plus 
ang SP РР o Game 
HERCULES graphics board 
HAYES Modems 
Se! ol 9 cios (БАҚ) 


VLM Computer Electronics 
10 Park Place © Moinslown NJ 07960 
(201) 267-3269 Virga, MC, Check or COD 


Diskettes. 
Professional Excellence 
At Last. 


Dealer inquiries invited. 
(818) 303-1571 


NOW YOU CAN 


WE'LL HELP YOU 


Save Up То 50% On Communicate with the World! 
RIBBONS MODEMS 
U.S. Robotics 300/1200 Baud 
3 PASSWORD only $339 % 
С {шл Ран. S“ ss [BM P.C. Card .. only $339." 
——— = "m Anchor 300/1200 Baud 
iieri o; i А бт (Hays Compatible) 
адаа 60/52 лз 2" га MARK ХІ! 4 Only $289 99 
Shap & Fami e Com и $ 2” Anchor 300 Baud 
——— VOLKSMODEM only $69.2 
VOLKSMODEM Cable. iG 95 


DISKETTES 


Free Shipping & Handling in Cont. U.S 
Shipped Direci from Stock 
Сев for Excellent Quanity Discounts! 


оғиб (а me; SOD ғ yin 
OPUS (2М Майа DEDO 23” 21 *riD 
Shp & Нал mm US — £060 17% 
Ма: эм pod Verbabim 

Газна Truy А лї Баба TO Глеганав 


Order Tok Free 1-{800) 821-5338 - 
or Call 1-(801 290-0872 6 


Order Toll Free 1-($00) 821-5334 . 
“ШІ ог Call 1-(801) 298-0872 й 
or Rush Check or Money Order To: 

C. Н. Е Wholesale Products 


P. О. Bor 361 Norih Sat! Lake, Ut. 84054 P. ©. Вох 361 Norih Salt Lake, Ui. 84054 


Сігсіа 114 on inquiry card. 


Verbatim 
flexible disks 


Circle 115 on inquiry card. 


times faster 


Super Fast ЕВО Assembly 
Language Developmen Package 


ZHOASM 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 


а Over 6000 tins‘minuile 

è Generates COM, HEX, or REL ites 
* Craüas-Falarence 

е Zilog mnemonics 

a Time snd Dale in liising 

" Long labels 


SLANE 
є One ог hwo pass pperstion 
а Cross-relersenca 
а COM се HEX oulput 
= Резцы address control 
| 


Maya! tormádé 4m piiabie іс" ШН CF M. CDOS, and TUNÓODOS 


San Luis Obispo, CA 
93401 [n Cal. call Bi 
(800) 582-5935 ог 


1720 Flower Ave Duarte CA 91010 


Circia 200 on Inquiry card. 


Your own representation 
in Dusseldorf City 


West Germany 


ideal set up for those starting а new 
business of needing part-time use ol 
office and representation facilities. 


Exclusively furnished executive offi- 
ces and conference rooms for 10 to 
30 persons - individual rent periods. 
Multilingual secretariate. Telephone 
service. Telex - mail service - word 
processing. Rooms for videofilm 
overhead facilities. Reception lounge 
(100 m?) with bar, For brochure: 


OFFICE + SERVICE-CENTER 
INTERIM-BUROS СОМЕН 
БоһчгаЙе 166 * D-4000 Düsseldorf 30 

Tel. 0211/4509 59 - Telex 8588 321 osc d 


Circla 298 on inquiry card. 


(895) 543-1037, 


Circle 305 ол inquiry card. 


SOFTWARE 
REPRESENTATIVES 


LIBRA Programming. inc. a major 
supplier of business software and IBM 
authorized Value-Added dealer is 
looking for sales representatives far 
selected US Markets. LIBRA, an INC. 
Magazine "500" company for 1983, 
represents an outstanding opportruni- 
ty for an independent. motivated. 
high-earning Should have ex- 
tence selling software for small 
siness 
Send resume or call 
Lynn C. Alder, 
National Sales Manager 
1954 East 700 South 
Salt Lake City, Utah 84121-3094 


1-800-453-3827 


SLIBHR 


тм PROGRAMMING ПЕ. 


Circle 233 on inquiry card. 


1622 Marth Main Stree. Бойы. РА 18001 
VA uu fearon rM 


Сисю 349 on inquiry card. 


PRINTER RIBBONS 
PRICE PER 


PER 
“ EN IM 
Шат” Ж” ш ami» 


APPL he 
CENTRONICS 150/152 ... 
C. ITOH PROWRITER 

| COMMODORE PET 8023P 


GEM -% 

18h HARMONICA i» 

IBM КҮРЕ м" е 

(DS MICROPRISM 490 790и 
105 PAPER TIGER 460/550. 
105 PRISM 


НЕС - 3500 M:S 5/8/С 

NEC - 3500 NYLON... 

NEC = PC B023A 

OKIDATA 80/82/83/92 

OKIDATA - 88 

RADIO SHACK O.W. [| NYLOM _ 

RADIO SHACK DMP - 2100 . u 

RADIO SHACK LP vi & vili 

SILVER REED ЕХ55 5/5 ШЫ 

SILVER REED ЕХ55 - NYLON 

TOSHIBA - 1350 _ 

XEROX 610/620 M/S . 7.15 84 
ais 6 $2.08 Shipping — To Ordet Call 

313) 559-3218 ar Write for nur Catalog 


DWIGHT COMPANY, INC. 


18565 Northtand Drive - West "wir 
Southfield, Michigan 48075-54096 


АРРАН Раа ЦА ЬЬ 
ptor 


un 
= 


Circle 147 on inquiry card. 


COMPUTER DISCOUNT PRODUCTS 
— SINCE 1977 — 


HUGE Inventories of APPLE & IBM Products IN STOCK 
ж ASK ABOUT OUR FAIR PRICE POLICY - IT'S GUARANTEED! ж 


CDP DISKETTES | EDUCATIONAL 
SPECIALS SOFTWARE SPECIAL 


ter смо 22) 


POWER STRIP w/Surgo 
FAN wSurge, 2 Outils %Ш 


APPLE 
* ПАЛ PRINTER САНО А CABLE 
1ER UPGRADE 4118 200 NS (Sele) 
БАК UPGRADE 4164 200 NS (Sart) 


| = APPLE 


Vw Hegh 0500 Drxe 
ALPHA Typetace: 
mnes ATE düase н 


©з Pack Pas 
BRODERBUND ©рт 
Loge Runner 
E CA Mass 
| несту 
CENTRAL POINT Сору И РС 
B TOUWARE Аке | 


как Ва 


= = = 
а x å >» 


LIFETREE volkewr Ier 
№ MASTERTAPC 
LOTUS 1.2 3 
MICRO AB. kena 2} ег 
MICROSET Mouse 
1 м 
Ми 
Мыса Ғайса! Sme 


НЕЕ 


= 
z 
РАНЕНЫ 


Wx А РК 100 

OKI 62. 83, 92. 93 А Geman 

FINGERPRINT Epeon Upgrade 
АХ, FX, МХ 44,99 


Tii 


ULTRAFILE (BM) 156.09 
РОС; 15 
HOME ACC'NT(AP) 44.00 SIERRA ON LINE Frogger 
Sit TECH Waurdn 
SUBLOGIC Pri 
Та Joy sev 
[TAN «АҚ BOARD 
«СОНАР уеде oc Vans 
Vid ip Trama Pla 
үп 
Yes spe 
үзән ган 


PLANTRONICS ColorPlus 375.99 


FL] 
зн 
кї 03 
na 
ны 
кн 
2496 
лм 
гэ 


Ke KENSINGTON 
I4 MICROWARE 


SYSTEM SAVER 


ә Surge Suppression 
Fiis Appa Sland 
Dual Outlet 


ULL. Listed — 
бта! СН — $ 65 ZORKI IU sa 24.99 


diii 


] 


LETTER QUALITY 
APPLE 11 12" Green DAISY WHEEL PRINTER 


PRINCE FON RGB HY 42 a 48K Ruler 
TAXAN 177 Amem 1B mn 
ЖК V" Green 1È er 09099 1 32 = 

i 19 Gere гт əм Graph А 
USIP 2 13° Green 20 mr è 1D, 12, 15 Pitch 


USI Р. 2 t2" Abe 20 mh ә Proportional Spacing 
28% 


MAILMERGE 139.99 
' SPELLSTAR 133.99 
WORDSTAR PRO 389.99 


INFOSTAR & 
WORDSTAR ea.259.99 


LS} Pia @ Arr peo ЇЧ) тә 
Шы 1400€ Coo т=рд 


TAXAN 420 RGB 499.99 


АИ. & PHONE COMPUTER DISCOUNT PRODUCTS 


ORDERS: SAN FRANCISCO SAN JOSE SAN MATEO 
1230 Market 5! 860 S. Winchesiar Blvd 4228 Olympic Awe, ы 
ВО S. Winchester Blvd. San Francisca, CA 94102 San Jose, CA 95128 San Mateo, СА 94403 2 PO's Welcome - Call First 
San dose, СА 95128 (415) 626-2244 (408) 985-0401 (415) 571-1658 


(408) 985-0400 


MON-FRI 10AM-7PM • SAT-SUN-HOL 10AM-5PM + San Jose Store Open Daily At ВАМ mm Ext @ 


Тһе IDEAL PERIPHERAL SWITCH should be 
Simple, Unobtrusive, Rolisble and ineapansive 


AP.Senas ABC penpheral 


twitches ars thai and 
miro! Simple. То salact 
your periphersi, simply 
| aide the selector lever 10 


the the demred postion | 
Unobtruslve: Maasuras only 9” wide by 3%” безр by 
1 1/8" High It can be mounted on the side, behind, or 
underneath your desk, computor, of в peripheral. И can 
be placed to use no desk space. yet be instantly 
available. |! supphed with casy mounting Jabs for 
any locabuon : You will use tha switch for 
many years. Your computer may wear out first. inaa- 
pensive: Whero else can you buy s Э 1o 1 full 24 ling, 
AS-232 peripheral switch ol thin quatity for less than 
$100.00? 
to 35 Огу 697.95 pur 93 00 виирраля (ЖА 222 wim 
Летние DH 25 connectors] | 
AP-S5wtch ЗР Ony $517 95 pas $3 00 sruppeg (Свара 
Passe! Реза woh Pus 1 0B. 30 36 жалса 
Wa аңа have сайма 
ём 08.26 mater 174 95 phe $2 ОО sonny 
6 м Canintuca malae 424 B5 pus E? OO озуға 
HD Day Miei Discs Gummine - - 7 Тым Ұ/ытағ!у 
Tand Check gr MC тт 
A PROP TECHNOLOGY 
107 t-A Анага д ^ Сеты. СА. ЛЕРІ 
г Ca 1 Gt B3 ТА o | ШЕМ 062 000 1 NIIT 
BD am HPD pF dualis Басы Temas — Lernen Onh 
ГА Hri Add Ew Зе las inre mer IN ror 
Veo ar lA add J= Тасы inde Гай BUT ав OMNIA 


CP/M CROSS 
SOFTWARE 
for the NS16000 


INCLUDES: 
* Cross Assembler * 
* Cross Linker * 
* Debugger * 
* N.S. ISE Support * . 
ж Librarian * . 
* Pascal Cross Compiler * 


U.S. Prices start at 
$500 lor Assembler only 


Come to ия for your niate-of-the-art FORTH 
needs! Announcing the ізі? айнала to Ihe 
UNIFORTH lamity: 


18-54 28000, 88000, 16022 
32-bM 80188, 65000, 10032 


Obteun these stock Hams captured under adi- 
tional oparaling sysiams, of гу our 0818000, 
Slicer and CompuPro stand-alone versions. 
Complete compatibility is retained throughout 
tha UNIFORTH product fine (from tha Com- 
тодоге 84 10 the МАХ] 


Features include software floating point, video 
editor, іш тесто assemtler, debugger, 
decompiler, lop-note documentation, elc. 
Pricea start tà $175. Call oc write lor our free 


SOLUTIONWAHRE brochure, 


1283 Mt. edema Rd. Unified Software Systems 


ey CA 94088 РО Вох 2544 Меи Cancion. MO 20784. 301/552-9540 


408/745-7818 « TLX 4994264 aca de, ahis ise шысын С» 


ҰРЫ Commu p 


Circla 358 on inquiry card. Circle 390 on inquiry card. 


EAS! Software, Inc. 
Software tools for Architects 
and Consulting Engineers 
Structural Analysis 


finite element w/plates, frames, 
& out of core solver 


Concrete Steel Design 
columns, beams, & slabs 


Project Scheduling 
(PERT Method) 
w/ cost analysis 
2-D Drafting System 
(high performance) 


Powerlan is a local area 
Best Prices On о thal лез, 
| 9 g tor 
TRS-80 Computers | plug-in data collection 
and control of devices in 
the lab. Consisting ol u 
to 32 powercoms and 
powarsals, il connects to 
any micro Ihru an Н5232 
interface. Powercom and 
Powersat both have 


Our 7th year of discounts 
Ed or Joe McManus 
Fer. Prepaid. Save Tax. 


Toll Free 800-231-3680 
Marymac Industries, Inc. == VO and analog 
. Powercom is 


22511 Katy Fwy., Katy | s and powersat $100. 
(Houston) Tx 77450 | | 
1-713-392-0747 El Powertan 


128 Willow St. 
Telex 774132 Acton, МА 01720 
See us in the Wall Stret ' 


Journal every Tues. and Thurs. 


Coded Pressure Vessel Desiqn 


Commercial Air Conditioning 


Piping Desiqn 
EAS! Software, Inc. 


Z89! LIVONIA CENTER НОАО 
LIMA, NEW YORK 144805 
i7161346:2022 


Circle 250 on inquiry card. Circia 310 on Inquiry card. 


SAVE MORE 


THAN EVER ON 
3M Scotch* 
DISKETTES 


Circle 151 on inquiry card. 


“ІВМ PC Compatible 
=== 

вс pixeune | 

> ыы uds melde E NN 

Ё PRA CAL) сеня PHELPS Алумчвгй 

*4164-150P .....,..... $520 
*4164-200/250 ...,.. 505/469 
WE WILL NOT BE UNDER- 4116-200............. 149 
SOLDI Call Free (800)235-4137 


for prices and information. Dealer 
inquirles invited and C.O.D's 
accepted. 


(745). 


*4164-120............, 549 | $48 5292 35 
6116-P3 Феоъцеоуй ено о 499 56%" 0500 | 
qu. zo 


Osh Drwes КОВ Tomoa 


*TM-100-2 о 21924 


sw 890-9 


..... 28983 
Enni 22386 
V “10 mb Win........ 1,385 47 
жай» | MAS “TOS ZA BM peor in Ё gol 
Add $2.95 риро, M prices noude 2 5% cach discount 
OEM + Quantity discounts evailable * Р.0,5 
on approva! * С.0.0. ОК * FL residents add 
5% tax * All new, no surplus, no secands. 
Басы subyect 10 change | 
4920 Cypress St.. Tampa, FL 33607 
In FL, and for mto., call 813-875-0299 
FOR ORDERS ONLY, B00-237-8910 
B AM-B PM EST 


PACIFIC 


EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, СА 
93401. ln Cal. call 
{800)592-5935 or 
(805)543-1037 


Nationwide: 1-800-621-6627 
іп Minois; 312-044-2788 
DISK WORLD! 
была 4406 « 30 Евы Huron Site! : iago, rv 60811 
Authorized Distributor 
Information Processing Products | 


Circle 305 on inquiry card. Circle 309 on inquiry card. Circle 138 on inquiry card. 


SPECIALS on INTEGRATED CIRCUITS 
6502 49 490 6520 @ 400 5522 @ 500 4115 @ 185 
2532 @ 590 2716 @ 445 6116 @ 645 4164 @ — 

=S 


Anchor F 
Automation 6 - 
Signalman ^^^ ши 
MODEMS 2“ = 


FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
Ali Signalman Modents are бігесі Connect, and provide the 
d Гы values Besar amd OEM inquiries 


Valksmodem with computer cable BB 
Mark Vil Ашо Dia/Auto Answer 99 
Mark ХП Smart Model 1200/30 273 
DC MAYES Smartmodam 219 
OG Hayes Smartmodem 1200/3060 — — 519 


PROM QUEEN ler C64 er VIC | 130 


un Emulator ior Commedera B4 Call 
AT Statistics Package far 664 95 
v ad 4 М Stand ler £64 er VIC 20 
128 
BACKUP "n Fr tin р C84 of VIC 20 
CARDBOARD/& Motherboard - VIC 54 
CARDECARD/S Motherboard - C64 56 
CARD PRINT G Printer Int, with Graphies 79 
CARD PAINT В Printer Intertace—CEA NIC 4B 
CARDBUARDAIs Motherboard - VIC 22 
CARDCO C64/VIC Calculator Keypad 32 
CARDRAM/16 RAM Expansion - VIG 48 
Complete CARBCD Line in stock 
СЕ and VIE IEEE Interfaces in slock 
M$D Qual quar for C64 ar IEEE 970 
МАЕ Assembler lor С 50 
Коза Рай Touch Tabl —t64 ar VIL 15 
CBC 4/12 Analog 10 Digital 4 chan/t2 bil 17] 
MULTIPLAM far C64 78 
Dusi Cover for C64 or МС 6 
Grand Master Chess lor 064 24 
COMAL Language fer C64 14 
with sortes, color graphies, sound, turtie graphics. 
BusCerd |) from Batteries Included " 159 
ULTRA BASIC — 64 with Turtle Graphics 37 
Super бек ІНілу ~ C64 — includes backup 19 
MicroChess — C64 — B levels ol рау 17 
HES MODEM with coftware tor C 46 
Commodore 64 Ae ace Reterence Guide 16 
WordPre 3+-/64 Spelirighl 85 
ViContraller {also C64) — BSR Controller 50 
COM VOICE Synthesizer for C64 or VIC 138 
VIC products in stock — call for extra discounts, 
Victory Software for VIC sad C84 и siock, 
FRAMKLIN—camplate line in stock 
QUENTIN Drives lor Apple/Frunklln 189 
Swapper Stopper 26 
aulomalic switch between paddies and руякк 
KRAFT Appias Joysilek 40 
Kiah Арре Paddle Ран 30 
Koala Pad Touch Tablei-Apphe/Franklin 90 
SPINNAKER Software in stock 
Broderbund Software in stock 
{БК RAM Card lor Apple 59 
Мећірни— M гоз 185 
Solid Ook d с» Stand for Apple 28 
Serial Card lor Apple 89 
MPC RAMBO toluma card fer (le (AP/TXT) 138 
280 Softcard and CP/M (Microsoft) 235 
RANA Etifg | with cs e 389 
Parallel Pontier [nterfare/Cab fig 
Micratek and МРС interfaces in stock 
Grappler + Interface 135 
DC Hayes Micromodem I, tie with Smaricam 245 
PFS: Fila w PFS: Ворог or PFS: Graph 85 
Videx Bü Column Card 209 
Appie Blue Book 19 


215-822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


Circle 11 on inquiry card. 


A B Computers 


commodore 


See us fer Personal, Business, and Educational 
requirements. Educational Discounts available. 
PETSCAN | 9245 hase price 
Allows you to connect up to 30 CAM/PET Computers 10 
Shared disk drives and printers. Completely transparent to the 
user Pered Ки schools or multiple word processing cot- 


figuralions. Base conliguration supports 2 Computers. Adti- 
tional computer hookups 5100 sach. 


neam hen eal dere rrue b тіні seers eS ee ered eres ei bi Е 0 е е aaa JA ш gem 


COMPACK/STCP $115 


Intelligent Terminal Package ін PET, CBM, C64 
es ami oth si NN 


MSD Виз Super Disk tor IEEE or 084 570 
reper a5 ADAG One 

| A 80 LolumnAdaplerlerCb4 138 
Provide big screen capability for business applications. 
Cepy-Wriler Word Proceaser for 664 4b 
Full-fexiured package wilh BOO lines of lext in memory 
€— dubie column printing, graphic capability, full prin- 


179 


Sci S Scremnmaker/Copy- Writer Combe 


ыса нае SAGE ee UT C mr T EE 


VICTORY Soltwara for VIC and CG4 
6 


М Creator's Revenga 
Labyrinth of Creator Galactic Conquest 
Kongo Kang Annihitator 

Man Grave Robbers 
Bounty Hunter Adventure Pack | or Il 


PAPER CLIP Ward Precessor — DBM/L 5A 
ORACLE Oats Base trom Batteries included 
SPINWAKER Software 084, Appio, IBM, Atari 
Computel's First Book af PET/CBM 

POWER ROM Utilities lor PET/CBM 

Word Pra 4+ - 8032, disk, prinier 

VISICALC for PET, ATARI, of Angie 

Campute’s Firsi Boeh sf 84 Sound & Graghics 
SM-KIT enhanced PET/CBM ROM ШИН 
PET Spacemaker (| ROM Swilch 

Compule's First Book of Games 

Dust Cover for PET, СВМ, 4040, ж 8050 

Cr Interfaces (AUAT800, ADA! 450, SADI in stock 
батшаға Relarenca Guide te 64 Graphics 
Computer's Machine Language Ки Beginners 
NES Seftware and Hardware ін stock 


FlexFile for PET/CBM/C64 $59 
DalaBase, Report Writer with calculations, Майн) Lists. 
Easy ( (о use, and can be пін 


FORTH ler PET/CE4 мі FIG model — Carpüe/Rioy Вб 
includes ай FORTH 79 Standard extensions, structured 6502 
assembler with nested decision macros, standard 76х54 
screens, ability 10 read/write BASIC sequential files, sampla 
programs, introductory + reference manual. 

Melacomplller Гог FORTH jor independent обес! code 30 
Frosting Poist far FORTH 20 


| КИИМ PASCAL IV far PET/CBM/CB4 77% 
| Virtually full Jensen-Wirth implamentalion is now suitable for 


advanced placement courses. 
EARL for PET/CBM  Disk-based ASSEMBLER 58 


py ope mou io mur ee eje lee ser dE җав ATA ЕСА 


| SuparGraphics — BASIC Language Extanalans 45 


Fast graphics, sound, turi turtle graphies routines for РЕТ/СӨМ. 
RAM/ROM for PET/CBM. ак $75 8k $90 


СОМА Language lor C64, CBM, PET = 
COM Public Петаіп Software — C64 27 disks 7§ 


STAT lor PET/CBM/CG4 and Apple 85 | 


Comprohansive Stalistical Analysis Routines 

includes complete {йв handling capabilities, summary slatis- 
ties, cotidence inlervals, hypothesis tests, exponential mean 
tesis, mulliple and power seres regression, attalysis ol vasi- 
ance, histograms, and nom-parametic tesis — 

Full-lealured package for all Commodore computers. 
Full screen editing, and supports disk, tape, and all 
printers. 


DISK 


SPECIALS 


Scotch (3M) 5" sa/dd 
Scotch (3M) 5^ 05/47 


10/210 50/ 1.90 100 1.86 
10/265 50/245 100/240 
Sonch (3M) B" 55/50 10/ 220 50/200 100/198 
Scotch (3M) 8" 55/00 10/280 50/ 2.50 100/247 


We stock VERBATIM DISKS 
Write fer Dealer and OEM prices. 


Sentinal 5" 55/00 10/ 1.80 50/ 1.75 100/1 B5 
Sentinal 5" dado 10/240 50/235 100/225 


We steck Dysan disks 


Wabash 5" sx/sd 10/ 1.50 50 148 100/ * 40 
Wabash 5" ss/dd 10/ 1.80 50/ 1.75 Y00/ 1.65 
Wabash 5" 48/00 10/ 250 50/245 100/ 2,35 


We stock MAXELL DISKS 
Write lor desler and ПЕМ prices. 


Disk Storage Pages 10 lor $4 Hub Rings 50 lor $6 
Disk Library Cases. 8"—300 5"—2.25 

Head Disk Cleaning КИБ 12 

AMARA' Disk Storage Systems (n stock. 

Innovative Concepts FLIP 'N' FILES іп stoci 


ER е-и - pit ГЕНИ, 
сз 10 йз 50/82 100/70 


y d data 


systems 
ZVM-122A 98 


2NM-1236 
ZVM-131 300 — ZyM-135 
2100 18-bi/8-bil Sysiem 
228 Terminal (DEC and ADM compatitte) 


2-150 IBM PC COMPATIBLE 
2-180 PORTABLE PC 
We stock enira Zenith (им 


USI Video Mentors — Green or АМВЕЙ 20 MHz hi-res 
—— Basler and OEM inquiries invited 


WRITE FOR IBM PC COMPATIBLE PRICES 

MatllPan—188 or не 

Quadboard for (BM available 

KOALA PAD Touch Tablets—Appie, Atan, ІВМ, CBM 

Мінді 5000 Software Package 199 

PFS Sowara (ог IBM and Apple in clock 

ane tae Sottware CE4/¥IC, Apple, IBM, Atari 
VOTRAX Personal Speech System 

BMC 9191 Color Майк 

ВМС 124 12" Green Monitor 

увах [Brother] OX-15 Daisy Wheel Printer 

rather HR-25 балу Wheel Printer |25 cps} 

цой Prownler РагаЦе! Printer 

Panasonic 1090 Frinter with Cerrespoodance Mode 

Gemini 10% 

EPSON, Okidala, Ster Micranies printers in stock 

USI CompuMOD а A F Madulator 

We Stock АМОЕК Montters 


АР Products 15% ОРЕ 
COMPUTER COVERUPS IN STOCK 

BROOKS 6 Outial Surge Supprestur/Nolse Filter 54 
бінде Suppressar-6 outlet 29 
Electrohome 1302-2 13" Hires RGB Monitor 335 
Panasonic 12" Monitor (20 MHz) wilh audio 135 
Syneriek SYM-1 Microcomputer (89 


Hewlett Packard С 


Write or c ar cali И x pnoes. 
$265 


DATASH ELD BACKUP POWER § 800 RCE — $26! 
Battery back up Unimtenruplbie Power Supply with surge and 
noise Hlenng Thé answer 10 you powe proviems — 


ATARI — WE STOCK ENTIRE LINE 
SPINNAKER and Broderbund Software instock. 


CALL 
CALL 


WRITE FOR CATALOG. Aad $1.50 per order for United Parcel 


We pay balance of UPS surface Shipping charges on all prepaid orders 


(add extra tor mall, APO/FPO, аи). Prices include Gash discount. 
Regular prices sl.ghtly higher. Prices subject to changé 


BYTE May 1954 537 


HALF HEIGHT DRIVES 


imt 


oec 


SHUGART: SA 455 
Double Sided, 40 TAK/Side, 


СОС: 9428 
Double Sided, 40 TAK/Side . 


PANASONIC: 551-2 
Daubia Sided, 40 TRK/Side. , 


» 120 Day Warranty 

” Free Shipping 

s No Charge For Cradit Cards 
> Order Той Fraa 


1-800-531-5475 (Outside Of Texas) 
(512) 250-1489 (in Texas) 
Texsa Residents Add 5% Sales Тал. 


Ss CompuR dd ... 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 88 on inquiry card. 


QUASFDISK, an 8-100 RAM-Disk 
$915. with .5 Mbyte of 64K ОЛАМ 
OLAS) CHS 15 on 8-100 Dus mamory cand 
үт 54 роскот for Drame БАМ The ca 
paciy e 5 Mbyte using БАК O-RAMS or 2 0 
Moytes with 2560 СДАМ Comments of 
ВАК and 256K D.RAMS may bo used 
QUA5IDISK i5 suppked with СР М BD жо 
we не source сом: on an 8” dee 
ім» tb amow іне oan lo emule a Cx 
бна) Ышы саат лы Байлы рс 
GGA oad. Docommeialion incites prr 
Waha Schomiiics togra mo PAL ICs 


anm dak dnye Programming Oncomes 
rue uU a picaxwe cama your Hume c 
mrt prodocive 

OPTION 54 «осын! расу паси пирог 
head Seppaed wih 5 Марию of АК [> 
Rus ^ 5684. Capeciky e esxpandabl № 
20 Мда шит 255K НАМ 


ОРГОН A baliery back-up board 
MICROPROCESSORS UNLIMITED 


Быға Durara 
(918) 257-4961 
Trew me sutgect d claque 


Circle 274 an inquiry card. 


DREADDOARD ON THE DUS 
For IDA, Apple © Commodore 


Я 


Duld your developmentol cucua quickly and 
easily eZ Beard is a developmental bregdboord 
which plugi into your computer's EXxponsion sot 
though an inregral tinch cobe. eZ Boord 


makes your system bus есу accessible al the 
soldedess breadboard ot pomu clearly marked 
to match the bus designations of yaur computer 

Plug-in up tó 16 fourteen-pin СИР plus discrete 
components, interconnect with ordinary hookup 
wire. No solder, no wite-wrop 

Complere system with idea booklet only 
5174.05 phs $5.00 SGH Opnene buffer? 
decode: and exponsion breadboo«ds avalable 


5.Е. Corporotion 
РО. Box 1132. Yobo Linda. СА 92685 
Phone: (714) 630-9335 Telex: 754-582 


Circle 341 оп inquiry card. 


flexible disks 
Сай Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 
accepted, 2 санк: 


PACIFIC 
EXCHANGES 
100 Foothi Blvd 
San Luis Obispo. СА 
93401 iln Cal call 
(805) 543-1037 | 


Circle 305 on inquiry card. 


PROGRAMMER 
ONLY 


—— $295.95 


Е COMPLETE WITH 
PERSONALITY 
MODULE 
110V AC POWER-RS232 3 WIRE 
-6 BAUD RATES 


ALLOWS READ, WRITE & VERIFY 


Comes complete with BASIC Driver Program 
Listing for most small micros (or easily adaptadi 


Full 1 Year Warranty 
Programs the following: 5 Volt 24 ог 2B pin 
devices: 2716, 2732, 2732А, 2764, 27128, 
27250, 25xx series, 68766 plus others. 
Specify Personality Module desired with order 
Additional Personality Modules оу 819.96 ев 

CALL OR WRITE FOR DETAILS 


APROPOS TECHNOLOGY 

1071-4 AVENIDA ACASO Adi 
CAMARILLO, CA 93010 $4 00 Bhipping 
(805) 482-3604 "enr na 


Circle 44 on inquiry card. 


B051-Based Single-Board Computer with 
Monitor/Debugger 


B 4 26-pin byle-wde 
sockets, monitor will 
program EEPROMS 


@ Perleci Юг System 
Development and 
Educabonal Appl:cahons 


i 
d E Technology 
_ 23 ох А EA e НАНПҮЕН NE (0756 в 14055 €43 2331 


Circle 60 on inquiry card. 


Circle 248 on inquiry card. 


«** NEW LOW PRICESe s» 


ri MEDIA 
Uf CONVERSION 
We Put Your Oata Where 
YOU Want it! 
Your data can be copied from and/or 
to any of the following: '4” mag tape, 
8" Disketie, 5%" Diskette. 
а % Inch Magnetic Reel Tape: 
800 / 1600 В.Р.1. 
ASCII / EBCOIC 
в Я Inch Diskette: 
CP/M, IBM 3740, DEC RT-11 
ә 54 inch Diskette: 

Apple ІІ--ООХ, CP/M, Pascal 
IBM PC/XT — MS-DOS, CP/M 
***PLUS*«* 

Virtually ALL Soft-sectored Formals 
PROFESSIONAL DATA SERVICES 
385 Woodley Road 
Santa Barbara, CA 93706 
B05/969-6993 9:00-5:30 PST 
e** NEW FORMATS AVAILABLE*** 


Circia 319 on Inquiry card. 


Disks 'n Things 
Ж Dealer Inquiries ; 
Welcomed —_ 


+ Credit For Direct Dial Call With $30 Order 
* We Pay Shlpping—MC/VISA —COD Costs 
. * 2% Discount For Cash 


Applicable to USA Customers Only 


Disks 'n Things 


5605 Sollwind Way 
Agoura Hills, CA 91301 


пся (іші Aveitaban 


MAKE YOUR 
COMPUTER TALK 


Best buy in speech synthesis! 


Plug in PROTALKER Lid. å your computer could 
be talking "PROTALKER uses auper technology 
lo provide high Kelly reproduction of any speaker's voice 
A intonalion. Record & play massages in any language. 
PROTALKER comes wih ready-to-use software for essy 
ration of speech files; playing messages from 
; and source assembly | drivers. You choose 
ihe best 
бк іле rales of 2, 3 or 4 KB/sec. Use PROTALKER to in- 
sart үже instructions in all your programs. PROTALKER рт 
vides (һә best quality speech synthesis avallable Ку your 
micro PR Ris simple enough lor the first-time user 
but powerful enough for the most advanced programmer 


Free software to ordering nom! РВ(ЛА КЕН & 
талаш) $325. Manual only $20. Specify 5-100 or М PC 
board; СРМ, CPM-B6 or MS-DOS; 6” IBM 55-50 or 5%" 
IBM PC disk format М/С А VISA, include your card number | 
& expiration date. CA residents add 65% sales lax. 


SPEECH, LTD. 


3790 El Gamino Real, Suile 213 
Palo Alto, CA 94306 415-941-2490 


“WY FORMULA INTERNATIONAL INC. 
> ч 12603 Crenshaw Blvd., Dept. B, Hawthorne, CA 90250 
-— For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 


> ты Pioneer of Low Cost 
PINCCOM  Apple* Compatible Computer 


No Copyright Problems! 


Compare These Features with Our Competitors: 
ә Powerful Utility Program (100% Apple Compatible) 


ө 68-Key Upper & Lower Case Keyboard with Numeric Keypad WI th N ew 
e 25 Pre-programmed Function Keys Improved 
è 2 Speed Auto Repeat Funtion 

e 64K User Memory—expandable to 192K Keyboar d 
® 5A Switching Power Supply (110/220VAC) and 64K RAM 


€ All ICs Are Socketed for Easy Service 


e Nation-wide Dealer Network for Convenient Technical Support is ~~ WO $ 49 000 


And best of all, the price Assembled and Tested is just.............. 


5pinecom" ор-64 


5 Dual Processor (6502 and 280А) 
e Detached Keyboard 
e 64K RAM Expandable to 192K 
e 25 Function Key Keyboard 
e Auto Repeat Keys w/Upper/lower Case 
e 2 Slim Disk Drives (optional) 
e 100% Apple || Compatible 
e 40/80 Column Display (optional) 
e Runs Both Apple Soft and CP/M Software 


Model DP-64 Fully Assembled... $ 6 5 029 


АР-11 COMPUTER ЛЕТ MICRO- | COMPUTER 
Apple Look Alike 10096 Apa enm No Copyrighl Problems! $ 00 
48K User Memory uet = Modal | 48K RAM.. „475 
Supports Upper & Lower Case ii EM СІ 5,9 


100% Apple ІІ” Compatible ” | Model Il 64K RAM ....... 
% 00 0, / $ 90 
455 p P ^ Моде! 11 64K RAM w/Dual CPU.. 555 
(6502 for Арріеѕон А ZBOA tor CP/M) 


АР-11 MOTHERBOARD hg Case and Keyboard Опу........ . $159.95 


Apple li +° Compatible All above modis are standard with Numeric Keypad, Function Keys, Auto | 
48K Memory Space Repeat Keys, Upper/lower Case Function, Fully Assembled and Tested. 


389994 PERIPHERALS | | зм 


м Bare Воаг4..,.,,........ 569.95 ea. 
Autoterm 80-Col. w/Softswitch ....., . $99.95 DISKETTES 


Assembled & Tested ....$295.00 ea. 


PRINTER Шу Зирег-5 | so-cown сағ... . .... 90.5 
' “Column (ог App oy at Tete. ° 
pm m 280 CP/M Card (no рет T 99.95 SALE 


16K RAM Card w/Cable . .......41.50 
Parallel Printer interface. "v | 
Buffer for Printer Interface (16-64K) . , 85.00 


Microprocessor Electronics 
BOcps Bidirectional with Logic Seeking 


Single Sided / Double Density 
Soft Sector 


96 Character ASCII Seria! Printer Interface Card w/Adj. Baud . 85.00 
Adjustable Sprocket and Fnction Feed | Disk Controller ........ . 65.00 $9 459 
$965 Disk Controtier DOS 3.2/3 3 Auto Select. 75.00 O for 
Model CP-80.... EPROM Writer Card (2716/2732/2764) ... 


SEND ONE DOLLAR Shipping & Handling Charges Minimum Order $10.00/Calif. Residents STORE HOURS 
FOR OUR DETAIL CATALOG Under $50.00 Over 550.00 add 6.595 Sales Tas. Phone Orders Accepted ire MON-FRI—10-7 
Purchase Purchase on VISA or MC ONLY. NO C.O.D.'s. Prices sub- 


—— ae ject to change without notice. — . " SAT—10-6 


Outside Calil. (inel. Mexico А Canada) 15% 


rusas 2596 ‘Appia and Apple Il are the trademark of APPLE COMPUTERS, INC. 
Archie 175 lor Dealer inquines. Circle 176 for End-User inquiries 


EPROM PROGRAMMER 
KIT - MODEL 1409 


№ '"Pregam. ш aT DM ot ТИ, 
| 2716, 2732,4, 2164, 27124, 65732, E8764, 63766, 8741, 8748. IL. H 
| A320 Ініттімг, rs XON- X0F7 алады bardware 
| handshaking (RTS, Ta} 
+ Auto baud rate ded (300- $600 baud) 
| ә Attagis entry with line editing capsbitiiy, 856011, 
INTEL, MOTOROLA, or HEX (Des 
| © Gene iriemh menije ба төзу 1/0 
| On besrd power перу 
+ Vit; FC. baard, Шағанқ, EM НИ) А 
documentalier: __ 535.40 
MOSZ HOPI #190 өні ol pert 8 М 
"MOT 3:lasembied and lested mit 0 $85 
*Comnuniezbien көте Jar 


B&C MICROSYSTEMS 


6222 Mojave Or, Ве Joss, СА Елес 
Tel. (208) 897-7589, Tx. 9:8953903 


Circia 52 on inquiry card. 


8 Memory < s X. 
Module 


Radio Shack Model 14 ^i 
NEC PC-8201 


* Suggested Lig $120.00. 
Purple price $59. 95 

* Lew power CMOS design. 
* Simple tastalation Insuucilans inciudud. 
* 30 day salisiariion guaragiee or your money brek. 
> + Yaar waranty. 
* Nari day shipment via UPS included in price. 
* Optional Mamery Text program £15. (Слеза) 

Мо Кїз direct connect Modem Cable - £9.35 


md From stock Free UPS surlace Cont 
Seite ынын ісе UPS 2 дәу An- Add 57 DO Ин 

Салаба -Раүтеті; VISA or M/C. Checks held 14 
0475. — Tax: 6% (Call. ому}. 


PURPLE compuTing CALL NOW 


2068 Ventura Blvd. = @ 
Camarillo, Ca, 93010 (805) 387-4788 


Circle 322 on inquiry card. 


_ 9^4" DISK DRIVES 


TANDON: TM 100-2 
Double Sided, 40 TRK/Side 


TANDON: TM 100-1 
Single Sided. 40 TRK . 


CDC: 9409 
Double Sided, 40 ТАКИ Зе 


ә 720 бар Warranty 

= Free Shipping 

= Мо Charge For Credi Cards 
» Order ТӨН Free 


1-800-531-5475 (Outside СІ Texas) 
(512) 250-1489 in Texas} 
Texas Residents Add 5% Sales Tax. 


=СогпруЙОО <» 


13010 Research Bivd., Suite 101 
Austin, Texas 76750 


Сігсів 89 on inquiry card. 


GREAT DISKETTES 
СЕХ Super low prices 
SYNCOM 


The tow priced. high quality Оккама with a LIFETIME WAR 
RANTY Packed in polybags of 10 with Tyvek envelopes, 
labels and reitorced huts 


Әле of Ihe bes! буух we үс 5687 | 


$1 3 © ава 5W'SSDD ‚$ 185 
атт» ~~ DSDDea ana 
OTHER MARAT VALLE $: 


DISKETTE 70—Hoids 70 547 кеа in dust irae 
salety 514.95 ва + 5300 Shpng 


DISK "ung Te up style holds 10 5%" diskettes 
51.56 ea. + .20 Shpng. 


: 5%“ DISKETTES— Add $3 00 per 100 or Irae- 
"Mule ITEMS Ship ages as shown in 


ch 
addition Ia diskarte es Payment VISA or MC 
E ee on ada заргар лире [тв customers 
please 


, 5 1-800-621-6827 
In Illinois: 1-312-944-2788 


Memon tiger $35 00 
WE WILL SEAT ANY HATIDMALLT ADVERTISED PAICE 


THER WORLIH 
Бойе 4604 = 3€ Essi Hurga 5Shrrt + Сысада liama 850611 


Circle 139 on inquiry card. 


IBM-PC 
64K 2 DS/DD DRIVES 


TAVA PC........91950 
SANYO MBC-555..$ 1119 
EAGLE PC 2 Plus..$1995 
COLUMBIA 1600-1, .$2695 
DYNAX ОХ 15 lap. .$ 435 
JUKI 6100 Юр... .$ 435 
Okidata 92 P dmp $ call 
Taxan 210 col.mon.$ 330 
FOR po pce Printers & more 


Circle 95 on inquiry card. 


MEMOREX 
FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D's 
accepted 


h Ducem 
Que s TOP 
Ка < - 42,” 

m к - AMERMMM 
JU ran все Б 
M po . 

vhs as 

- Ay 
1 

ey ] 

4 
б 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cal call 
берь (8001592-5935 or 
ой А н05)543.1037 


Сігсіз 305 on Inquiry card. 


6 Dysan. 


би’ S40 $50 5400 


2900 142.50 290.00 
4000 39750 39000 
40.00 


48.50 


$40 $50 $400 


3400 167.50 330.00 

42.50 210.00 415.00 

5000 24750 490,00 

CALLTOLLFREE |(408) 252-4210 
800-824-7898 
OPERATOR $08 
FORNEXT DAY 

SHIPMENT 


Par irie 1741 Sammtoge Avenue. Sute О 
о СА Menini Add Saris as San Jose, Calttornis $9029 


Send lor Our Free Catalogue Dealer os меб 


Circle 116 on inquiry card. 


ICs PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 


62641Р-15 150 ns 
&118P-3 150 ns 


ЖАЛТАРА ТАЛЫ ту UPS CAS COD 
Factory New, Prime Parta Pon 
MICROPROCESSORS UNLIMITEO 
Moos Ca sayy (818) 267-4961 
Жоға гыры жыға orn es МТА 9 ғы 


Circle 275 on inquiry card, 


10 M-BYTE 
DRIVES 


WINCHESTER TANDON 
TM502 


LIMITED SUPPLY 


$600 


NEW * TESTED 


ASK FOR 
SALES DEPARTMENT 


4700 SAN PABLO AVENUE 
EMERYVILLE, CA 94608 
(415) 652-1805 


М.Е, 8:00 AM- 5:00 PM | 


Lyco Computer Marketing & Consultants 
ra^ TOLLFREE 800-233-8760 


SAVE PRINTERS 


OKIDATA 
GORILLA GX100 . 


ОЗА... САЦ, (ог PROWRITER 8510. 
ФА... еее or дай» LOWEST PROWRITER Il 

24 Чо оо остова ро - PRICES 
93 ьо фоотоЧоеречозо ON tege 
92..,,.................і”-Әіюек 
РАСЕМАВК 2350... PRINTERS 


PRINTER PRINTER PAPER 
INTERFACING AVAILABLE 


Avaliebie for ІВМ PC. Appia. Atari, Vic 20 & Vic 64 


on Неве 
in-stock 


‚. 3178,00 
.8339.00 


LETTER QUALITY 


SMITH CORONA TP2. ..$449.00 
| DIABLO 630 ..$1719.00 


ЯХ-ВОЕТ. познай ар 424 «ON 
FX-BO тезе —— о РШВСМ 
FX-100............ s... PEON 
MX-BOFT .,......... PRINTERS 
MX-100..,.,...,.... 88CALLSS 


MANNESMANN 
TALLY 


SPIATT 50 BEESR okie бөге» 
MT 1801......,......... ; 


MONITORS 


Sekala Color ........ .8228.00 


Amdehk Союг | ,... 

Aindek 300 Green 

Amdek ЗОО Amber .. 

Gorltla Green Р —— ——Ó € “.. 
= PROWRITER СТВА: „$5.99 

GEMINI 170Ж............. ee 

PERCOM DISK .. көл 


STARWRITER 
PRINTMASTER .....$1499.00 


STAR MICRONTICS- 


GEMIN) 10X 
GEMINI 35X...,. 
DELTA TN 


ALPAKCOM 42 ........889.D0 
ALPHACOM 81.,.....£$129.00 
NEC 8023 .. . $369.00 
МЕС 8025 ............8899.00 
MEC PC-8200 
COMPUTER ..,..,.. 


MODEMS 


ANCHOR МААК (| $79.00 
ANCHOR MARK Н $79 00 
HAYES SMART $239.00 
MAYES MICRO it 5209 ОО 
Micra Bit 
1000 


офа Фа EEE] 


ATARI 850 
REPLACEMENTS 
IN-STOCK 


DUST COVERS 


++ „ЗСА. 


,.,SCALL „$470.00 


APPLE DUMPILING GX 
ll APPLE OUMPUNG 64 116 Bullets 179 75 


INFOCOM 


Zork (, If, or І............. 
Бешінле 


Sound Вох ........,. 
64Forth ...,.,.,... 
Незтов. , ОТТ 
Turtle Graphies....,. 
Hagswrlter ка44.044 
Слдтилтан..........)..5109,78 


SPINNAKER 64 


Kindercomp. . %27,76 
Story Machine e»soscsectess $23.75 
Face Maher $23.75 
Snoope: Trooper.. $29 75 
Oelta Drawing..,...., .. .. 934.75 
Shamus Il ега... $24.55 
Pinhead c/d 122 905 


ATARI 


Computers for people: 


~am! Мін. л>» 


.-.. 99.95 
»$55,75 
-..828.75 


i ,..2260. 
"837.75 Battia of һо , ,.., 6.75 


Tigera in the Show.. ., $26.75 
Cosmic Balance ...., $26.75 


commodore 


BRODERBUND 64 
BANK STREET 
\ТЕЯ.............. 
CHOPLIFTER, 
LODE RUNNER........ 
DROL.. 


APPLE CAT И 
212 APPLE САТ. $ 39. қ» 


€ 

Cardprinter г LO1,. $499.00 
Cardpnat ОМ} ‚ $109.00 
5 Slot Expansion 64. -..-. $54.00 
64 Write NOW .,.., .. =- $38.00 
64 Mai! NOW, .. . .. $29.00 
225 Write NOW... .. 529.00 
84 Keypad teen ce ete $29.00 
Universa! Cass. int... . $99 75 
Printar Utility, $19.75 
6 Stot Expansion. ... .. $79 95 
3 Siot Eepension... ... $24 95 
PRINTER INTERFACE.... ‚--+ 5109.75 
PRINTER (NTERFACE with 


full оғермсе .,....... х... $65.75 
LIGHT PEN Фї фаера лаф "A47 $29 75 


BLANK DISKETTES 
ELEPHANT 


Single Side SD (10)....... 817.78 


SYNAPSE 64 
ZEPPELIN C/O 
BLUE MAX C/D ,.,..... $24.75 
OIMENSION X C/O ....$24,75 
EPYX 64 
ASPHI R.......... 
JUMPMAN JRA 
PIT STOP A. 


600XL ...SCALL 
800XL........for 
1400XL... Lowest 
1450 .....Prices 


se Oren ——t .... 8 SAVES 


HARD DISK 
DRIVES for 


кФав е жа 


иу ғ. 


...$28.75 
338.75 
+». 328.75 


PARKER BROTHERS 
Tutenkham A.,....833.75 


Super Cobra A... 
Astro Chane A 


$24.73 
‚..$24.75 
КІ 1-1 T 


**5eo45564t9orv»3 


Monkey Wrench 2 352.75 


SPINNAKER 
Story Machine В ..$26.75 
Face Meker Я 
Kiaderomp В 
Fraction Fevar A. .$24.75 
i а а 8 a Delte Drawing Я. ..526 75 


TRAK DISK DRIVES 


AT-D1 gen »esessonesotes 678,00 
АТ- 02. 00048 


Singla Side OD (10).......821.75 
Double Side DO (10)......829.75 
MAXELL 


МО | (10)... 


CERTRON CASSETTES 


CC-10 12 for 
CC-20 12 lor e"€*b»ot0aa»daa 817.99 


INNOVATIVE CONCEPTS 


Dish Storage (holds 10)....84.95 
Disk Storage (holds 15).... 80.95 
Dish Storage (roide 30)... . 876.95 


' 
со 
\ 


CALL TOLL FREE 


800-233-8760 


ustomer Service 1-717-327-1825 Jersey Shore. PA 1774C 


TO ORDER 


PRINTER CABLE .. 


Boftware Гог ATD-2. - snas 


DISK DRIVE 


COMPUTER CARE 


тп 
З№ DISK DRIVE 
CLEANER........... 1812.75 


KIT “тец. Феетфозвезеееь ‚$19.75 


=a 
, VISA 
— 


оғ send order to 
Lyco Computer 
РО Вок 5088 


Circle 245 on inquiry card. 


APPLE 


SMEG.....$1349.00 
10MEG ...$1599.00 
15MEG ...$1999.00 
20MEG ...$2359.00 


Ads & lr Ut Tor TRS HO h ves 


TEXAS 
INSTRUMENT 
Disk Drive...$245.00 


IBM-PC 


FOR ATARI 
COMPUTERS 


АТ8851 ....$299.00 
ATBBS2 ....$535.00 
AT**S1PD...$439.00 
RFD40S1...$399.00 
RFD40S2...$675.00 
RFD448S1...$449.00 
ATBB8 doubler 


POLICY 


in-stock items shipped within 24 hours of order. Personal 
checks require four weeks clearance balore shipping, No 
deposit on C.O.D. orders. Free shipping on prepaid cash orders 
within the continental U.S, PA residents add soles lax. АН 
products subject іс evailability and price change. Advertised 
Prices show 4% discount оНаған for cash, add 4% lor Master 
Card or Visa. DEAL ГА INQUIRIES INVITED, 


Maxell Floppy Disks 


The Mini-Disks 
with ma maximum quality. 
ха. 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


> 100 Foothill Blvd.. San Luis 
San Luis Пынаеп СА ЧИ 


In Cal call (SUO) 5972-5945 or 
ROS EA 1 j 


| 4р де 
(©) PACIFIC EXCHANGES 


NEW! FORTH COMPUTER 
The AMS-1000 series development targar single board 
computen for dedicated coniro apelicadons include: Ex- 
tended FORTH and 6502 assembler іп ПК of firmware, 
95-232 port. Two Ви TTL VO portu, 
counter/timers with interrupt, 2K or 8K of battery back- 
ed CMOS RAM, Extra sorkar will program 2K or 8K 
E оғ ЕРАОМ$, Extensive documentation and large 
tutorial type manual on the FORTH language. Autostart 
your program on power-up and thare 8 з wake-up (езгуге 
for Енч чча process control. You supply CRT 
& Sv only @ 200ma. The board has a 44 ріл bus and 
is 4 $"x4,5". ОЕМ qty. and pricing svallable. 2К-$299 
$К.$399 single qty. For order or info write to: 


ADAPTIVE MICRO SYSTEMS 
PO. BOX 965 
SANDY, UTAH 94091 
MC/YISA orders only call. 


1-800-227-1617 ext. 125 
1-800-772-3545 in Calif, 


Circle 17 on Inquiry card, 


GILTRONIX SWITCHES ARE 


THE BEST CHOICE. : 


... апа here are 10 good reasons why: 


IBM PC 


Фо 

$. Ove: 30,000 Units 
Bod to Ома 

6. Bales and 
Technical 


Manual Unite—2 10 8 Ports 
Automatic Unlia-—3 to 15 Ports 


ea че - ЗКО Раша Vy 
diurnis ры Апо CA AINA 


i454 493 LO 


ORDER НОТЧИМЕ 1-800-531-1300 cOulaide ot Calilomial, 


Clrole 184 on Inquiry card. 


$94.00 


Single Board Computer 


b nud 
5% gece Ace ——t th (step! | 


4600 MPU, serial 1/0, parallel МО, RAM, 
EPROM, 44-ріп 45 х 65° РСВ 

EXPANSION MODULES: RAM EPROM, CMOS 
PAM bolen, analog О, serial ПЛО. 
parallel LO. сөшпіне liner, IEEE-488. 
ЕРЕСІМІ programmer, floppy dicks, 

сеземе, breadboard, keyboard (display 


"iniak Cep 
' impe Da d НЫ 
| 1T H2 ыла 


Circle 434 on Inquiry card. 


KEYBOARD PROTECTOR 

Remains in place during keyboard use. 
Prevents damage from liquid epilis, dust, 
ashes, etc. Fits like a second skin, excellent 
feal. Homerow and numeric locators. 
Available for: ІВМ-РС, Apple Пе. 
Send $29.95, check or М.О.. Visa & MC 
Include exp. date and signature. Specify 
computer type. Dealer Inquiries invited. 
Free brochure available. 


MERRITT Computer Products, Inc. | 


2925 LBJ, #180 / Dallas, Texas 75234 
(214) 942-1142 


Circle 255 on inquiry card. 


— 
NEW! BREAK-OUT-BOX 


Tests, Monitors, Re-wires:- 
RS-232 Interfaces - 


Opens signal tines, rewires 
or monitors in one unit. 
Nine two-color LED's 
monitor 7 ines plus two 
spares. Wires Included. 
24 switches open any 
RS-232 line except ріп 1. 
Requires no battery. Order 
Direct! Only $149.98. Add 
$1.75 postage & handling. 
IL res. add 6% sales lax. 
MC, VISA accepisd. Free! 
New illustrated calalog ol 
RS-232 interface and 
testing equipment. 
Phone: 815-539-5827 


BB electronics. 


MANUFACTURING COMPANY 


Box 68B, MENDOTA, IL 61342 ” 


Circle 53 on inquiry card. 


GET 
ORGANIZED 


WITH GUA ИГИ LINE OF QUALITY PRODUCTS 


Features pneumatic 
ДК and adjustable 


To place your order today call anytirmel 
1-800-328-2977 
МЕСІ а. 


meka Моден, inc Computer Accessorets 
$138 215 th S4., Lake ville, ЫМ 55064 


Minnesota Residents Call Collect. 
(612) 469-4666 


Бейіт eiua irme. 


MODEMS 


SIGNALMAN.. 

MARK 12...300/1200 AUTO 

MARK 10... 

VOLKSMODEM & cable.......... 

US ROBOTICS...,. Hayes Compatible 
PASSWORD” 300/1200 baud........$339 | 
“AUTO 212° dixe. 300/1200..........9419 8 


DOT 

матіх PRINTERS 
CABLES 6 feet IBM CPIM... 
GEMINI 10X 120 cps graphics... 
PROWRITER 120 cps hi density... . 
DAISYWRITER fast! 40 cps 48K. А | 


HARD DISKS срм 


E. COMPUTERS 


зо к Өй "un 


Circle 208 on Inquiry card. 


COMPUTER BRIEFCASES 


* * * Cusiomized foam padding on ай sates 


EXECUTIVE LINE (м a 
ЕЛ ШЫ PC, іәубовгд, cables 


—— р -——- фин 
Reed 500) 


ne TRS-80 
Epson МХ-80 (IBM Creer) 
TRS-80 Model 100. Epson МХ-50 
LR MX-8O FIT 
Ag TAS-80 Modal 100. COCH- 


лай 35 Ку ТХ eedem UU ылым Ма Слон 
rhweck, МО Айот 6 төгіп Ми pariona cheche. 


CarryCase а=... «т | 


Circie 70 on inquiry card, 


ORDERING: 
800-222-8686 


TOLL-FREE CC ‘CUSTOM COMPUTER 


TECHNOLOGY 


FOR TECHNICAL SUPPORT/ 1 CRAFTSMAN COURT — BOX 4160 — SEDONA, ARIZONA 86340 


SERVICE / IN ARIZONA: Purchase your Hardware and Software directly from an OEM / Systems Integrator Take advantage of our buying powert We stock a 
ы full ine of Board Level Components, Software and Penpherals. Call for your needs, We'll give you the Lowest Prices, and the Technical 
602-262-6299 Support and Know-How we are quickly becoming well-known foc Satisfied Customers Nationwide. The Nation's Custom Systems House 

for Business, Education and Science. Call for a system quote. 


LIBERAL DEALER PRICING 
ON ALL CCT PRODUCTS. 


CCT 


THE ССТ EXCLUSIVE WARRANTY | INDUSTRIAL GRADE. | | ROLLS ROYCES OF 
With any system we build, we pro- | SUPERIOR QUALITY CCT DISK DRIVE SYST EMS THE INDUSTRY 
add aal an pr de n S-100 HARD DISK SUBSYSTEMS 
month direct warranty on the endre | professionally engineered 51506 type systems for the business market S-100 Computer user. In- | 
system, including mainframe, boards, | cludes industry top quality drives, CompuPro Disk З DMA controller, ай cabling, AST, formatted, 
drives, power supplies, cabling and | burned-in. Provisions for upto two hard disks in each system. We include operating system update. 
peripherals! We offer guaranteed | СР/М80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. Soon tobesupported- MS-DOS. (/1 Systems 
24-hourin-houserepairand/orrepface- | аге CCT innovated hard/floppy combinations, with Mitsubishi DSDD 8" drive.) 


ment with just a tech-line phone call. | ССТ-10 (11+ MEG) .............. $2349 ССТ-10/41........ ............ $2849 
We can offer this, since ме aresosure | CCT-20(22 MEG) ....... ...... $2749 ССТ-20/1.., ........... .... 93249 
of our level of quality and reliability Its | ССТ-40 (36+ MEG) . а-а. РИ СЕЛО .............. . $3849 
greatto know thatin the event of a pro- _ Drive capacities shown are after formatting! We are working on tape cartridge back-up units. - 
lem, you renot out of business waitin SYST 

- E eh tumaround. We deliver! J CCT-2.4 е Dual 8" 0$00 FLOPPY EMS CCT-5 » 55" 0500 

, > Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, IBM Compatible Tandon 320K. Extra Heavy Cabinet 
T мапоџѕ mus аена e testes Sys filter air i , all cabling, АВТ, дет > ШЕ елі = SAC Шаты s. а ы” 

est System avail sc p ee urned-in rour ь..: 
ОТЕТІН ВИ 
) = n " m 

precedented fexbiity. No factory K's __ босі сопбрхане ойи Catt №0802... SON 
necessary —just getitrunning-NOW! | ж SUPER PRICES ж COMPUPRO COMPONENTS x IN STOCK ж 
e 8" CP/M SOFTWARE SPECIALS » SYSTEM SPECIAL—ALL ССТ АТ, BURNED IN: 816A - $4299 8168 - $4499 816C - $6499 


, 0072-5674 © CCES-$6599 = Disk 1wCP/M-S480 © CPUBOBE/E7-$818 »  M-Drve/H 51099 
(a CPU 808588 -$329 в CPU BOSG -$559/0Mhz-$599 = CPUGEK-5519/10Mhz - $639 
Supercalc B5 - for CP/M 86 & MP/M .. $ CPU-2-$249 © Disk1-$368 © Disk2-$578 е Disk3-$539 е RAM 16 (12Mhz) - $369 » RAM 21 (128K) - $779 


Wordstar .. .. $289 Рю-Рак .. . $429 RAM 22 (256К) - $1359 © Imerfacer3-$459 е  Interiacer4-S349 © — System Support 1 - $329 
Microsoft BASIC .. $299 Compier . $339 Enclosure 2 Desk- S899/Rack-9649 — е СР/МВО(ССТНМХ) - 5125 е — CP/MB6(CCTTMX) - $175 
Supersoft FORTRAN № $339 С Comp $399 CP/M 8-16 (CCTTMX)-$199 4 МР/МВ-16 (CCTSX) -$499 е — CP/MOBK(CCTOX) - 5279 
Peachtree Series 8 Modules . each $599 CP/M 86 Upgrade Kit: CP/M 86, RAM 16, Sys. Supt. 1, Cable - $829 
e TOP SELLING PERIPHERALS © 5 Call lor CSC Boards — New Releases— ССТ Mods Updates - 5300.5. 
„== 6 ОЕ CCT-1 — ENTRY LEVEL S-100 BUSINESS SYSTEM 
Wyse 100-14" Green | a Епсюѕиге 2-Desk-20 Slot Maintrame • • CCT2.4-Dugi B" Mitsubishi 

Weir оа Зи s CPU 8085/88 -GMhz S085/8Mhz 8088 « 0800 Drive System - 2,4 Megabytes • SPECIAL PRICE 
"CETUR 2... | «Disk 1- ОМА Floppy Disk Controller е = CP/M BD - 2.2 HMX - CCT Modified » 

20008900 ......_...... + RAM 15 - ВАК Static КАМ - 12Mhz © е Ali Cabling, Complete CCT Assembly, 3, 449 

Visusl 5D . . S599 Темава 925. . $749 а Intertacer 4-3 Senai? Parallel ИО « — Testing, and Ainimum 20 Hour Bord Б 

ОЕП) $950 0... 51099 RUNS АЦ. STANDARD B" CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


Lherty Freedom 100— $49  200— SSTP | OPERATING SYSTEM NOTE: Latest CP/M, CH/MBR, MP/M B-16, CPIM БАК have each been restructured and optimized by CCT, 
NL ee on - —$618 84—$1029 | | utmost fexibifty, power and spaed. 


NEC 7710 .... $2150 7730. . MS-DOS FOR COMPUPRO - IBM COMPATIBLE CCT MODIFIED SYSTEM 
Diablo 620, ... $989 630. . For any CP/M 86 CompuPro System — Includes MS-DOS Version 20 and 544" DMA Disk Controller, AN Manuals - $699 


Prices 6 availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone, All products we well are CCT individually 
tested and set up for your system - Plug-In & Gal Arizona residents add sales tax CCT © Trademark — Custom Computer Technology; MS-DOS Trademark — Microsoft, IBM‘) 
Trademark — International Business Machines; CompuPro © Yademark — Wal Godbout; СРМ: MP/M & Trademarks — Digital Research | 


Сіксін 118 on inquiry card. BYTE May 1984 543 


Sturdy W^ bronze Е 
pine wand. Tm 


PR 01 Матн os, Ий odit ju rt 


FR st Mou Ма longus рить. 
$33.95 


To place your order rodey call anytlermi 


1-800-328-2977 
= We ассары Viva and Aiasnercard. 
Ax EGO бает аруы 
Mid Wholesalers, inc. Commer 
8135 215 th S, Lakeville, МЫ 55044 
Minnmou Residents Call Collect. 
(612) 469-4666 
Dealer inquiries іугімні. 


Scotch Diskettes 


Rely on Scotch? diskeltes ta keep your valu 
able data sale. Dependable Scotch disketies 


are lested and guaranteed error-free. The icw В 


abrasivily saves your read/write hears 
They're compatible wilh mast diskette drives 


Pacific 
EXCHAAGES 

HH анна W 

Bb het Tga: | А 
МЫ» Сл ua 


Dasi Inquiries INS hA 541%; 
‚= = РА Eder? 


Circle 305 on inquiry card. 


8091 CROSS ASSEMBLER | 


FOR THE APPLE 11 


. Supports all 8051 famity mem 
bers: 0031, 8057, 8751, BOC 11, 80C 53, 
8012, 8082, 8044, B344, 8744. 

+ Written іп machine language 
with no overlays for extremely fast 
executian, 

: Mnemonics, syntax. directives 
and canfrols same as Intel's. 


- Generates standard Intel Hex 
format fie for easy PROM 
programming. 
« Can be run on an Apple ile or 
Apple || Plus, 


Price $145.00 
MetaLink Corp. 


Р.О. BOX 126 
CHANDLER. AZ. 85224 
(602) 099-4592 


Circle 257 on inquiry card. 


PAL, EPROM 
PROGRAMMERS 
& UV ERASERS 

From $49.95 


LOGICAL DEVICES INC. 


Where Reliability and 


Cudlomer 6. 


оба, 


SEE OUR AD ON PAGE 62 


MANARA 


ORDER TOLL FREE 
1-800-EE]-PROM 


(1-800-331-7766) 


Circla 238 on inquiry card, 


APPLE COMPATIBLE 
HARDWARE 


INTERFACE FOR deat Sy 

AICS АМ ORDSTAR 
ОМА 

Model a Price 

n Ольги Praxi Ж), 95, 40 “%ечч«ч»..,.. MS 

I2 Окоп Presis 41 

TJ Silver Reed Ex 42, 43, 44% Penman 

T4 Аи Stelle 11 and Alpha Royal 2001 

Т9 Сутра Compact and Swonter 1146 CM 


INFRARED INTERFACE FOR REMOTE 
OPERATION WITHOUT CABLES 


IRR Board, Receives vation ғ" 
for we with апе orc alt. 

IRN Numerical Pad ViwCal compatible asua.. $49 

IRK Гый keyboard with lowercase ....... $129 

IRC Four direcbon rungt cama! ......,. ҰМ 


9"É ТО ORDER CALL (404) 734-4451 
ч 
ur write 


INTERFACE 


Advanced Tramducer Dewees, inc 
1287 lawrence Шә Ки. Sunnyreie. СА 94049 


‘intial 17.50 per piri for dpt R 


Calif. ішкені ach КЬ ТЕТ 


Circle 23 on Inquiry card. 


PRICE WAR 


Techeical Supponi, Lass Lisa Price and ProimpltiDeli ғу 


IBM PC 

* бак. 2.3 gir and FOC ...... 

= bik. 1-320% dive, calor & FOC 
card with green 


а = xT. аз PC y 7% á 
* фа апа $ oe v» 
Tl Columbia bia УР а 
A uero PC (ай ether; , 
ірі (tested! 


* TEAC icone slim Ene drive... - т 


Ep Maynard and 
aus. Ce hard ai 


а AST Products: tk aPC b SA Si Pack Pin, 
MECA Plus. Combo Plus, 
ALL OTHERS CALL 
à STERIO Plus, Plamrenies C +, Аміна: амі 


Cuadboarnd . . а | зе 
= Paradise Мый! Dhglay Сат Cam .,.. 
e AMDEK Mon -— 


30A. .. 48764 -Colar L3 
+ Princeton Graphie Hx 12 $ 


е FERMO, САЦ 
' lid 993. ‚ МАН. 
тең "mius * Fn 

№ Б e К 
2 Hayes Modems іші models) ” t . SCALL 


ass, Р.ОЛМОМЩА ACCEPTED, COD 20% DEPOSIT 


a PC COMPONENTS 
TA 17842 Irvine Bhd. Suite 110 
ON Tustin, CA 92580 


SAIS 1744) 669-0774 (714) 786-1897 
m WE PAY LONG DISTANCE PHONE ORDER 
En inquies Welcome 


Circla 308 оп inquiry card. 


5 VOLT EPROM PROGRAMMER 
IDEALLY, SUITED TO 


Т.” on өшуі. 
ЕСТ ЕН 


$ MICROFAOCPSSOR CON- 
TROLLED, MENU DRIV- 
SOPTOA RY 


= SERIES, ІК TARU LOK (BYTE) EPROMS 
TO R5-231? INTERFACE, COMPUT - 
GrecTiOn ай ‚ 200 ТО 19.7К 


inr 
DATA TRUM AMOTHER EPROM, COH- 


COMFTATIBLE SOFTWARE SUPPLIED n 4 Shalt 
DISKETTE ALONG WITH PULL DOCUMNENTATI 


$ 290 MODEL 103 = THE HORMAL CHOICE WITH 
COMPUTER А-9 А 


MODEL 1053 - ENHANCED V VERSION L3 
5485 үүтү DATA BOPPEN М ЕТОЙ - 


ER I$ ТУЙ ALLONS 
ТЕР FLEZIBILITTY t МАНА 
COD'S WELCOME.  DFALEX ЗНАТЬ [NriTED. 
(309) 134-1911 
EPIC d 
1074 NE COMMERCIAL 3T. 
JENSEM BEACH, FL 13145) 
CPM In a trademark of DICITAL RESEARCH 


Circle 184 on inquiry card. 


NORTHWEST MICROCHIPS 
DISTRIBUTORS 
(206) 876-6298 
DYNAMIC RAM ш Хе 
$ 


STATIC RAM БРЗ 


SPECIALI 


6730 VIEW ORIVE 8.Е, 
PORT ORCHARD WA 98388 


IBM рс COLUMBIA 


240 OR 1600-1,,.., 2499 


2 ғұ, бекрЫс Adapte 
17% ed 


CORONA 128K, 2 Drs, software, monitor . 2395 
SANYO 550, 120K, 1 Or, software........799 
SANYO 655, 126K, 2 Ors, softwhra...... 1098 
FRANKLIN 1000 PRO+ .... .....,.... 1129 
FRANKLIN 1200 OMS ........... ...1398 


Са) for plotter and hams nol listed 


OKI 92.... 449 

OKI B4 + а за 948 

АХ 80 FT..369 Brother 15. 429 
FX 80.....408 Brother НА! 499 
FX 100....739 Silver А 550508 | 
Delta 10... 399 Prowriter |. 359 
Gemini 10X 289 Prowriter ||. 599 


MICROLAND 
Price for prepaid 
296 C.O.D. 


5223 Beechnut 
Houston, TX 77096 
(113) 668-4695 


Circle 272 on inquiry card, 


U.S, MANUFACTURER | 


ONE YEAR WARRANTY! 


$99500 


10 МЕСАВУТЕ 
HARD DISK 
FOR IBM PC 


Plug-n-Run, ready іс go е complete with 
controler card, tala cable. and mounting 
hardware » totally PC/XT compatible e 3 limes 
taster мая XT o handies 4 дегелі operating 
sysiama è streamer tape back-up availabta 


YOUR PRICE 
10 mbyle internal $1795 $995.00 
30 mbyle exlernal $2095 $1195.00 
15 mbyle internal $7995 $4395.00 
15 mbyle external $2295 $1595.00 
26 mbyte internal $2495 $1995.00 
25 mbyte external $2795 52249.00 
Tape Back-up option $995 $795.00 


HI-RES MONITORS 


YOUR PRICE 
AMDEK 110A $230 $165.95 
АМОЕК 100G $779 $129.95 
АМОЕК 300A $199 $149.95 
АМОЕК COLOR | $379 $259.95 
АМОЕК COLOR И $559 5418.95 
AMDEK COLOR IV $995 $774.95 
PGS ә MAX-12 $269 $199.95 
PGS а HX-12 $699 $469.95 
PGS SR-12 $799 $649.95 
QUAOCHAOME $795 $499.95 
| COMREX CR6BO0 5649 $499.95 
KEYTRONICS 
KEYBOARDS 
YOUR PRICE 
5150 $269 3189.95 
5151 $299 $239.95 
YOUR PRICE 
GRAPHICS PLUS $495 $379.95 
RIO PLUS 128К $495 5349,85 
RIO PLUS 266K S595 $449.95 
AIO PLUS 364K $795 $549.95 
SUPER RIO 64K $419 $329.95 
SUPER RIO 128K $579 $379.95 
SUPER RIO 256K 5619 $479.95 
SUPER 10 $229 $179.95 


10 MEGABYTE HARD 
DISK FOR IBM РС! 


SOFTWARE 
YOUR PRICE 
toTus 123 5495 5329.95 
SYMPHONY $695 $549.95 
dBASE |! $700 5429,95 
R:BASE 4000 $495 $319.95 
SMART KEY $89 569.95 
MOVE-IT $125 589.95 
MULTIPLAN — 5250 $168.95 
ACCOUNTING PARTNER .— 5395 5249.95 
CROSSTALK $195 $128.95 
PROKEY $75 $54.95 
MULTIMATE $495 5299.95 
SUPERCALC It! $395 $249.95 
TRANSEND РС 5180 5139.95 

MICROSOFT 

FOR IBM PC 
YOUR PRICE 
MOUSE 8199 5129.95 
SYSTEM CARD 54K $395 $279.95 
SYSTEM CARD 256K $625 $429.95 


320K DISK DRIVES 


DOUSLE-SIDED, DOUSLE-DENSITY 
FOR IBM PC 


519995 


CHOICE ОҒ 


Tandon 
Teac 
Panasonic 


Tec 
Epson 
Shugart 


DISKETTES For IBM PC 


High quality double-sided. double-density 
diskelles, certified lo be absolutely error frae 
Вох of ten, warranteed far one year 


Box of 10 w/FREE plastic case $39 519.95 


HIGH SPEED 8087 APU 


Маһ co-processor chip 
List Price $295 


SALE PRICE $99.95 


PLACE ORDERS TOLL FREE 


Continental USA 
(800) 421-5500 


inside California 


(800) 262-1710 


QUADRAM 
FOR IBM PC 

YOUR PRICE 
QUADBGARD No RAM -- 5295 S214.95 
QUADBOARD 64K 5395 5275.95 
QUADBGARD 128K $495 5339.95 
QUADBOARD 255К 5595 $395.95 
QUADBOARD 384К $795 5595.95 
QUADLINK S680 5449.95 
QUAD 512 PLUS 64K $325 $219.95 
QUAD 512 PLUS 256K 7 5550 $389.95 
QUAD 512 PLUS 512K $895 $549.95 
QUAD COLOR ! $295 $209.95 
QUAD COLOR Il $275 $199.95 


IBM VIDEO BOARDS 


YOUR PRICE 
HERCULES GRAPHIC $499 5339.95 
PLANTRONICS COLOR: — — 5549 5379,95 
STB GRAPHICS - $495 $379.95 
QUADCOLOR I $295 $209.95 
AMDEK MAI 5049 5495,95 


64K RAM UPGRADE 
FOR IBM PC 


High speed RAM upgrade КИ with FREE! parity 
(error delection) and one year warranty 


YOUR PRICE 
бак KIT For IBM PC $90 549.95 
12BK KIT For IBM PC $180 595,95 
192K KIT For IBM PC $270 $143.95 
255K KIT For IBM PC $360 $199.55 
384K KIT For JBM PC 5540 5269.95 


AST FOR ІВМ PC 


YOUR PRICE 
SIX PAK PLUS 64K $395 $269.95 
SIX PAK PLUS 256K $695 5489.95 
SIX PAK PLUS 384К $845 $569.95 
MEGA PLUS 64K $395 $269.95 
MEGA PLUS 256К $565 $429.95 
MEGA PLUS 512K $1095 $799.95 
1/0 PLUS $155 $119.95 
МР 64К 5295 $199.85 
МР 128K $395 $249.96 
MP 192K $495 $299.95 
MP 256K $585 $349.95 


Los Angeles Area 


(213) 973-7707 


We accep! cash, checks, credit cards, or purchase orders from qualified firms and institutions, 

Minimum prepald order $15.00 Califarrua residents add 6'/*6 tax Export customers outside the US or Canada please 
add 10% to all prices Prices and availibility subject to change without notice. Shipping and handling charges 
ма UPS Ground 50¢/1b. UPS Air 51 00/10 minimum charge 53.00 Pnces quoted are for pre-paid orders only 
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Computer Products 


APPLE ACCESSORIES 


ON SALE! 


SMARTMODEM 
Hayes 
Sophisticated direct-connect aulo-answer/auto 


dial modem, fouch tone or pulse dialing 
Я5232С interface programmabie 


YOUR PRICE 
Smartmodem 1200 $599 $475.00 
12008 for IBM PC $599 $399.95 
Smartmodem 300 $289 $199.00 
Hayes Cronograph $249 $199.95 
Micramodem 100 $399 $299.95 
Micromodem Ile $299 $239.95 


1200 Baud 
SMART CAT—Novation 


103/212 Smart Cat and 103 Smart Gat, 1200 and 
300 baud, built-in dialer, auto re-dial К busy, 
auto answer/disconnect, direct connect. LED 
raadout displays mode analop/digital loopback 
sel! teats, usable with multti-line phones 


YOUR PRICE 
300 Baud 103 Smari Cai $249 $199.95 
1200 Baud 212/103 Smari Cat 5595 $449.95 


J-CAT MODEM 


1/5 Ша size of ordinary modems, Ве! 103, 
manual ст, auto-arcwer  Automalc апёмет/ 
originate, direcl connect, built-in self-test, wo 
LEDs and audio beeps provide status 
information 


YOUR PRICE 


Novation J-Cat $148 $114.95 


THE BUS PROBE 


Bes! selling inexpensive S-100 dingnostic 
analyzer 


YOUR PRICE 
Bare board 580 $59.95 
Kit... 65249 $179.95 
A&T $299 $199.95 


VERSAFLOPPY П 


SD Systems 

Double density disk controller Гог 53," ang 8" 
YOUR PRICE 

Versafoppy 11 with PROM ___ $400 $344.95 

Versafloppy 11/696 A & T — — $400 $349.95 

CP/M 3.0 with МЕЧІ $200 584.00 


64 STATIC RAM—Jade 


Uses new 2K x В static RAMS, fully supports 
IEEE 696 


YOUR PRICE 
Bare board 1. . 1 569 $49.95 
Kit less RAM 5149 $89.95 
32K kit $229 $169.95 
56K kil $299 $225.95 
64K kit $399 $285.95 


Assembled & Tested S50 add $30.00 


EXPANDORAM Ill 


High density memory board, 64K, 128K. or 256K 


YOUR PRICE 
6k . .—  — $475 $398.95 
128K $595 $464.95 
192K $709 $524.95 
256K $825 $589.95 
ULTRA-VIOLET 


EPROM ERASERS 


Inexpensive erasars for industry or home 


YOUR PRICE 
Spectronics w/o timer $99 $69.95 
Spectronics with timer $139 $94.95 
Logical Devices —_ . . 1 589 549.95 


ISOBAR 


The ISOBAR looks like a standard mulli оше! 
power strip but conlains surge suppression 
circullry and built-in noise filters, plus 15amp 
Circuit breaker YOUR PRICE 


4 receplacia $89 $59.95 
8 receptacle — . . |. о 599 $69.95 


APPLE ACCESSORIES 


Full Height Disk Drive $299 $189.95 
Hait-Height Disk Drive $249 $184.95 
Controlter 5700 $59.95 
B inch 2 Meg. sysiem $2495 $1395.00 
20 Megbyte Hard disk $2495 $1999.95 
CP/M 3.0 Card $399 $259.95 
Z-Card wilh CP/M $169 $139.95 
16K ВАМ Card . . 559 $39.95 
Best 80 Column Card $219 $139.95 
64K lle 80 Column $799 $129.95 
Fan w/surge protect (1 1 1 $99 65995 
Koala Pad _____ $1725 $39.95 
Grappler Plus $175 $119.95 
64K Grappler w/16K $245 $175.95 
64K Grappler w/64K $345 $239.95 


PLACE ORDERS TOLL FREE! 


Continental USA 


Inside California 


Los Angeles Area 


(800) 421-5500 (800) 262-1710 (213) 973-7707 


8 inch DISK DRIVES 


8" Sub-Systems—Double sided, Double density 


SUPER DISKETTE 
SPECIAL! 


We bought oul a major manulacturer's over- 
stock and we are passing Ihe savings on to you! 
Single-sided. double-densily package of ten 
with FREE! plastic case 


Box of 10 w/FREE! case 334 $18.95 


5% inch DISK DRIVES 


TANDON TM 100-1 55/00 48 ТР! 
List $349 | 7” $225.00 га 2 for $195.00 ea 
SHUGART SA 4001. SS/DD 48 ТР! 
List $299 $209.00 ea 2 for 5199.95 ea 
TANDON TM 100-2 DS/DO 48 TPI 
List $399 $229.00 ea 2 lor $225.00 ea 
5%“ Cabinets/Power Supply 


Single cab w/power supply _ _ $99 $69.95 
Dual cab w/power supply _ $129 $85.00 


SIEMENS FDO 100-8 55/00 


List $399 ___ . $179.00 ea 2 tar 5175.00 ea 
SHUGAAT 5A 801A 55/00 
List $502  — $355.00 ea 2 for $343.00 ea 


SHUGART SA-851R 05/00 


Lest $605 — [= — $459.00 ea 2 lor $455.00 ea 
QUME DT-8 05/00 
Lisi $599 _ . $479.00 ea 2 for $459.00 ea 


TANDON TM 848-1 55/00 thin-tine 
List $399 _ — $369.00 ea2 lor $359.00 ea 


TANDON TM 848-2 05/00 Ihin-line 

List $599 $439.00 ea 2 lor 5435.00 ea 
NEC FD1165 DS DD thin-line 

List $599 $450.00 ea 2 lor $440.00 ea 
NEC FD1164 SS/DO thin-line 

List $499 $360.00 ea 2 lor $350.50 ea 


DISK SUB-SYSTEMS 


Handsome metal cabinet with proportionally 
balanced air Пом system. rugged dual drive 
power supply, cble kit, power swilch. line cord, 
fuse holder, cooling tan. neverma: rubber feel 
All necessary hardware to mount two 8" disk 
drives. power supply, and lan Does net include 
Signal cable 


Dual 8" Sub-Assembly Cabine! 
Bare cabinel жь —.. ФИ 


Cabinet kit $299 $199.95 
АЕТ _ $349 $249.95 


8" Sub-System—Single sided, Double density 


КН w/2 Siemens FD100-8Ds - $950 $579.00 
A & T w/2 Siemens ҒО100-805 5905 $595.00 
КИ w/2 Shugart SA-801Rs $1195 $939.00 
A & T w/2 Shugart SA-801Rs $1295 $969.00 


$49.95 


Kit w/2 бите ОТ-8в 51495 
A & T w/2 Qume DT-8s $1595 $1249.00 
KI! w/2 Shugari SA-BS1Rs _ $1495 51199.00 
А & T w/2 Shugart SA-BS1Rs 51595 $1219.00 


DUAL SLIMLINE 
SUB-SYSTEMS 


Dual 8” Slimline Cabinel 


Bare cabinet 
A & T wo drives 


Виз! 8” Slimline Sub-Systems 
Kil w/2 SS/DD drives $1295 $8679.00 


KH w/2 DS/DD drives $1395 $1060.00 
А $ T w/2 DS/DD drives — $1495 $1099.00 


$1229.00 


$75 $59.95 
$249 $164.95 


Circle 213 on inquiry card. 


SUPER PRICES ON PRINTERS! 


High Performance, 
New Lower Price! 
DTC-380Z 


True fetter quality Daisywhegt! printer up to 32 


CPS. with а buill- 48K Биг, The 3802 comes 


will) 83232 serial, parallel cantronics. and 
IEEE-488 interiaces built-in 


Full one-year factory warranty! YOUR PRICE 
DTC-380Z 51405 $999.95 
Sheel leader 9895 $579.95 
Forms Тгасіог $195 $129.95 
Cable [specily] $95 549.95 


CALL US FOR 
| OUR BEST PRICE! 


EPSON RX-80 100 CPS w/tracior, 
CALL FOR GUA BEST PRICE 
EPSON RX-B0FT 100 CPS w/FREE! graphics 
Friction & tractor tood SAVE $150.00 
EPSON MX-80FT 80 CPS w/FREE graphics 
Friction & tractor feed SAVE $150.00 
EPSON FX-80 160 CPS w/FREE graphics 
Friction & tractor feed _ .___ SAVE $50.00 
EPSON FX-100 160 CPS 15" platten 

Friction & tractor feed SAVE $150.00 


graphics 


PRICES TOO LOW 
TO PUBLISH! 
OKIDATA 92 & 93 


166 GPS, true correspondence qualily printing, 
full graphics, (BM PC compatible (optional), 
handles single sheel as well as fan-told paper. 
professional design consiruction and quality 


| Oki 92 parallel $599 $429.95 
Oki 93 paralte! 5995 $599.95 
| 2K seria! board —— 9750 $120.00 
IBM PCROMs ior 92 |. 1 559 549.95 
ІВМ PC ROMs for 93 — 559 559.95 
Extra Ribbon (22 — $18 $9.95 
Tractor tor Oki 92 _ - 589 §54.95 


MICROLINE 82, 83, 84 


120 CPS (82, 83) 200 CPS 184), industry 
slandard printers, serial and paraliel inlerfaces, 
iue lower case descenders, handles single- 
sheel as well as fan fold 


| Окі 82 5499 Now on SALE for $349.95 
Oki 83 w/FREE tracior $775 $569.95 
Oki 84 parallel $1395 $1095.00 
ОК! 84 serial $1495 $1195.00 
2K serial board $120 $599.95 
Extra Ribbons 82/92, 83/93 $19 $9.95 
Tractor ter Oki 82 $89 $554.95 
Ribbons for 64 $19 $9.85 
IGM PC ROMs for 82 or 83 $39.95 
IBM PC for B4 | $89.95 
Commodore ітіегізсе & Cable $59.95 
MANNESMAN-TALLY 
ee т т-с НЫ Эа Omm 1 
Spiri, 60 СРЗ 10 inch parallel $399 $329.00 
160L, 160 CPS 10 inch $798 5586.00 
180L, 160 CPS 15 inch $7098 $828.00 


OPEN SATURDAYS 
10:00am —4:00pm PST 


Circia 213 on inquiry card. 


OKIDATA PRINTER 


(One hundred ninty-nine dollars and ninty-Tive conis] 


THIS 1$ NOT А MISPRINT! 
»80 CPS 

PFrction å pin lead 
> Standard cantronics parallel 

P80 or 132 columns 

»Full ASCI) character set 

Block mode graphics 
We bought Several truck loads of these printers 
al a one time special price. Hurry and place your 
order We've got lots now out the demand will lar 
exceed Ihe lintiled supply Includes full 
manufacturer warranty 


GEMINI 10X & 15X 


120 CPS, full graphics. triction & tractor Epson 
ҒХ-80 compatible 


Gemini 10X _ CALL FOR OUR BEST PRICE! 


Gaminl 15X CALL FOR OUR BEST PRICE! 
Serial МО Card n.n 959 9554.85 
беда! |/О Card w/AK butter $99.95 
Commodore interlace & Cable $59.95 


DELTA 10 & 15 


180 CPS lul! graphies, 8K buffer, serial & 
paralle!, Epson FX-BO compatible 

Delta 10 SAVE AT LEAST $150.00 
Delta 15 SAVE AT LEAST $150.00 


RADIX 10 & 15 


200 CPS ful! graphics, 16K bulter, serial 8 
paralial. semi-auto sheet feeder 


RADIX 10 SAVE AT LEAST $200.00 
RADIX 15 SAVE AT LEAST $200,00 


COMREX СЯ-П 


Beal buy (n letter quality printers NEW! from 
Comrex! lui! featured letter quality printer, FREE 
5K butter. logic seeking bi-directional printing 
boldface proportional spacing, double-strike 
backspace, underline, super-script and sub- 
script, drop-in daisy wheel cartridge 


CR-II paralle! $599 $495.00 
СЯ-Н serial $644 5589.95 
Tracior opiion $120 $99.95 
Cut sheel feeder $259 5199.95 


Keyboard option $199 5173.95 


POWEH TYPE 


18 CPS daisywheei prinier parallel and serial, 
laur prit sizes. Qume wheets and ribbons 


Power Type 5499 CALL for discount pricet 


sy. © 


$49995 


SPECIAL SALE PRICE! 


EPSON MX-100FT 
FREE Graftrax-Plus 


With FREE! GRAFTRAX-PLUS 
100 CPS, шепот and tractor leed, 15 пей 
platten, one year warranty 


List Price $749 00 _ 548095 


SALE PRICED AT 


MICROFAZER— 
Quadram 


The microfazer stand-alone printer buffers are 
avallable іп any configuration of serial or 
parallel input, with serial outpul. А! are 
expandabla up to 64K of mamory [about 30 
pages of B'^ x 11 text). The parallal-to-pnaralle! 
version is expandable to 512K copy and pause 
feature included 


YOUR PRICE 
Parailel/Paraliel 
BK 5769 933955 
32K _ == $225 $164.95 
128K mmi $448 $269.95 
Sarial/Paratiet 
BK 5199 $169.95 
32K Ц S260 5198.95 
Рагайві/ 5 егіаі 
вк 5799 $169.95 
32K .. LL — a y i 9198.95 
Saerial/Serial 
BK — [$99 $169.95 
2... 5260 $199.95 
MICROBUFFER 


Practical Peripherals 


Stand-alone Microbufiers 


Parallel, 32K $295 $225.95 
Parallel, 64K $349 $269.95 
Serial, 32K $299 $229.95 
Serial, 64K $349 5269.95 
64K add-on board $173 $149.00 
Microbuffars for Apple il 

Parallel, 16K $259 $189.95 
Parallel, 32K $299 $229.95 
Serial, 16К $259 $189.95 
Serial, 32K $299 $229.95 


Microbulters for Epson Printer 
Parallel, 18K 
Serial, BK 


$159 $129.95 
$159 $120.95 


STARWRITER F10 


40 CPS, F10 parallel 
55 CPS, F10 paraliel 


$1895 5999.95 
$1299.95 
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VANCED 
mS 


Servite Computer Professionals Since 1976 


HARDWARE 


258 
83 
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WE STOCK CABLES - c" 


SOFTWARE 
dBASE І/Егідау 
5389/5179" 
Condor 
‘389 
SuperCale ІЛІЛІ! 
579%/5159%/%2407% 
Multiplan Vers. 1.1 
3179" 


Microsoft Mouse/Word 


$369" 
Wordstar 3.3 
5269% 
Micropro Pro Pak 
“379° 
Rbase Il 
532900 
T. K. Solver! 
531900 
PFS File/Graph 
39599/59 590 
Context MBA 
Call! 


Lotus 1-2-3 Vers. 1A 


Call! 


Copy ШРС 
Sideways 
Volkswriter 
Home Account 
Peachtree 
Crosstalk 


Digital Research № 


Send for Free 
Catalog 
96 Pages of 
Selected Values 


rout Free 800-854-8230 


* COLOR SPECIAL * 
THE COLOR GRAPHICS CARD 


a NISSEN \ isama тк» аы Cam 
— — —— P259" Eu 209" 


MULTI CARD 1" (scs | 199^ 


(INTRODUCTORY OFFER) 

Advanced Computer аа: best selling multitunction card for the 
IBM PC & XT (plus compatibles) now has been improved with expan- 
Sion capability lo a full 384K and at no charge an additional game port, 
You also get Print Spooler and Disk Emulation Software plus а Іші 
year SWAP-OUT Warranty at no extra charge. Why pay more when 
you can gel Ihe same function and períormance as Quadboard |” 
and AST Sixpak Plus™ for substantially less money, You comparet 
Try К at no obligation. 10 day no questions asked retum privilege. 


€ —mSL T8 Sixpak Plus 


=- ЖИ 
ClocivCnatendar 
Game Port 
Soflware 
Warranty 


EXPANSION MEMORY 


ө 64K Upgrade (Set of 9 64K RAMS).. 

e 256K НАМ 5 (256K х 1) 

e 16K RAM’s (16K x 1) ............... 10/599 
e 8087 CPU (Arithmetic Processor) 


|| XT (Serial, Parallel, Clock/Calendar) ... *1299*^ | 


The most popular expansion card for the short slot of your (ВМ XT. All 
[hese functions on one card optimized to fil in one slot. 1 year warranty 


en ЭЛ SDAPIRICO/ODLEISGRAPTCS 
e Plantronics COLORPLUS ~ е Атдан MAI 79" 
e Hercules GRAPHICS CARD . - ә Paradise MULTIDISPLAY 

ө Quatram QUAOCOLOR "TN -. бай © CONOGRAPHIC CARD 

ә Scanoptik COLORGRAPHICS . 260" е MÀ Sys PEACOCK 


IBM PC COMPATIBLE DISK DRIVES 


Tandon ТМ-100-1 Singla Gided (160K) 

Tandan TM-100-2 Double Sided (320K) 

Centra) Gets 9408 Double Sod (320K) 
TEAC" 658 % high Double Sided (320K) . 
Toshiba’ t» high Double Sided (320K). , 
"ӨМ PC Mounting Hardware for Y) highs. 
Vista "Dismasia 5v,^ А 87 Diskcontrolier ,. 


saw ii. — TT 910-595- 1565 


DISKETTES * SPARE PARTS 


318Vv1IVAV S318V9 WOLSND · m ANO - 3avu5dn 39 


Lotus Software 


x Lotus 125 
е THE Spread Sheet 


$329 


Sanyo Computer 


ж MBC 550 
ж 1, 160K Drive 


| Bundled Software & MS 


Dos Operating System 


$789 


Orange Micro 
ж Grappler -- 


ж Full Graphics for your Ар- 


ple 
x Parallel Interface w/Cable 


$114 


64K Upgrade 


x 64 Expansion w/Parity 
• 1 Year Guarantee 


$49 a set 


Hi-Res. Monitor 


* Hi-Res. Green Screen 
x 80x24 
x BMC 12 auw 


$79 


Compuler........... 
Components 
Unlimited 


A California Corporation 


USI Monitor 


ж РІЗ, 12" Amber 
x Non-Glare Screen 
ж Hi-Res. 2OMHZ 


$100 


Apple Starter 


ж 1 Apple Disk II 
x Apple Ill Monitor 
x Apple CPU 


$1326 


IBM PC System 
Complete 


ь PC w/256K 
* 2, 360K Drives 
x Green Monitor & Interface 


ar 
x Gemini 10X Printer, Cable 
& Interface 


$3395 


Televideo Terminal 


ж TVC-950C 
x w/Detachable Keyboard 


$899 


800-847-1718 


OUTSIDE CALIFORNIA 


RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 


MAIL ORDER: 
P.O. Box 1956 
Hawthorne, CA 90250 


| $1589 


Coding Fan 
x Apple Il & ПЕ Compatible 
* w/Surge Protector 


929 


Franklin Ace 1000 


x Ace 1000 
x 64K, Numeric Keypad 
* Fully Apple Compatible 


$789 


Franklin Ace 1200 OMS 


ж 2 Disk Drives 
x Monitor 
ж 128K 
x Software 


Dynax Printer 


x DX 15 
ж 15 cps, Letter Quality 


$449 


Diskettes 


ж 5%" Sal. Side/Dbl. Density 
x Reinforced Hub 
x 5 Year Warranty 


10 tor $17 
100 tor 6160 


This Ad Supersedes All Others 
(213) 643-5188 


All merchandise new We accept MC, Visa, Wire 

Transfer COD Call, Certified Check. PO. 5 from 
Quaufieda Firms, APO accepted Shipping. 
Minimum 54. 50 first 5 pounds Tax Catifornia Res 
Only atid 6*.5"« Sales tax 


- Prices Subject to Change 


Mon.—Fri: 7 a.m.to6 p.m, ^ 
Sat. & Sun. 10 a.m. to 5 p.m. 


THIS MONTHS DISCOUNTS FOR 
ALL BYTE READERS 


ROM CCU. . .The World's Largest Single Computer Outlet! 


Siemens 8" Drive Quentin Research 
ж 001008 | BONANZA SPECIALS ж 500% Track to Track Faster 
ж 501. Side/DbI. Density ë Dealer СЕМ Inquiries Invited w Year Walranty 
As low as $1 30 uM — о ос телом т» EP а 


' 1 

| =. 3 Apple Compatible as iow as $175 

Chinon 574” Slimline Slimline PC Products Cabinet 
x 1 Disk Drive ж FD 525-A x Single 5%" Floppy 


* 160K | x 90 Day Guarantee x Power Supply & 
x Sanyo & IBM Compatible x Fully Compatible AC Connectors - 


As low as 91 ЭО as юм as 91 30 as low as © ЭО 


Control Data Com: 
СрС9409,360К.............. 5230 5220 5210 


Apple Compatible Drives 


uen ak CDC 9409T, Quad Density ...... 300 250 200 
Micro Sci Panasonic 
А-2,55Тгаск............. ... 5200 5190 $180 34155 ,..-1..-:---.:-,-.---- 5200 5190 5180 
СӘПТӘШЕГ -................ 70 65 Chinon 
Quentin и“ FD55A (same as Теас)160К .. $150 $140 S130 
Арре Ма ,................ 6195 $185 $175 І _ _ е 
СЛИ»... ELM ML. = a 8" Disk Drives All Applications 
Y OUANTITY 
Ее Dbi, Head СІ S 5545 5238 ? 
e edd..... АЕ = 
Elitelll Quad Density ......... 455 445 435 Siemens 
Controller Controls 4 Drives . . 90 80 75 FDD-100-8 ..,..... ee аса, .. 5150 $140 $130 
Half Height | FDD-200-8 woe EK 4225 +з = 300 290 280 
FD525A Fully Apple com. , $440 $130 


BDIR, SaL/DBI. ............. . $360 5550 5540 
ОЗАК, 09.1061, .............. 470 460 450 


а 
TMBAB-1, 591./ Ор. 5% Ht. . к 5540 
TM848-2, DDI./DDl. vs НЕ. ...... 400 390 380 


574" Disk Drives All Applications 


QUANTITY 
1 2 10 


Mitsubisht 
Teac M2894-63, Dbi. / Dbi. .. . $420 $410 $400 
FD55A, 160K ................ $160 $150 $140 M2896-63, DDI./DbI. ^ Ht. ..... 410 
FOSSB, 360K .........-...... 180 170 160 u 
aur an Density... re тт «e [ ств. DatatrakB ........ 6450 5440 $430 
Tandon 
MEINEN ООО m сло Um upply & cabi 
TM101-4 Quad Density.. ..... 280 270 260 Power Supply & Cabinets 
1M55-2, 360K ^ Height. ....... 220 210 200 | "Lud d " 
MPI PC Prod " 
ucts 5% 
B-52, 360K PC Compatible ..... $200 $190 $180 mat. © 60 $ 50 
Shugart Dual ThinlineCabw/owr ..,... 5% 70 60 
$А400,160К ..............,. $200 $190 6180 Dual Cabinet &Power......... 80 70 60 
54455, 560K 1^ p EN РЕ 220 210 200 All have 6 month Warranty 
Mitsubishi 591. Cabinetw/pwr&fan ...... $220 $240 $200 
4851,36 Height............ . $250 $240 $230 Dual w/pwrfor2 thinlines..... 220 240 200 
4853, Quad Den. 3^ Height . . 320 310 500 Dualw/pwr & Ғап... IEEE 270 250 


COMPUTER COMPONENTS 
UNLIMITED 


MONITORS 


Amdek 
Color! + Composite vided . S 289 
Coloril + РСВ Video , қ 419 
3006, 12" Green "eum ‚, 439 
300A, 12" Amber | 149 
310A, Monochrome Amber 179 

BMC 
12 AUW, 80 column — $ 79 
12EUNHFResOCreen ,. .. . 109 
9191 Color New Version қ 259 
IBM 
Monochrome HiResGreen .. .. S 319 
RGB Color. а 699 
Princton Graphics 
PGSHX12, IBM Copy . . 2.9 469 
PGS SR-12, Hi-Res Color dcm 649 
PGSMAX-12, 12" Monochrome 199 
USI 
PI 1, 9" Green, HIRES, 20МН? . . $ 100 
PI2, 12° Green, Hi Res, 20M HZ .. 100 
P3, 12° Amber, Hi Res, 20MHz 100 
P14, 9" Amber, НІРех, 20MH? . 100 
zenith 
2УМ122, Hi-Res Green 5 109 
2ҰМ123, Hi-Res Amber 109 


PRINTERS 
Dynax 
DX15, Letter Quality . S 449 
DX25 " i ми. . .. 729 
Epson 
RX-80(120 CD5) E -. 5 319 
RX-BOFT (120 cps) Friction & Tractor . 419 
FX-80(160 cps) ... 519 
FX-1001160cp5] 15" Carrlage | . 729 
NEC 
8023А-С New Version (120 cps) 5 399 
8025(15' Carriage! . 699 
Okidata 
82A (120 cps) Par & Ser inter. . $ 299 
83A 15" Carriage) 559 
84P (200 cos) Friction & Tractor 999 
New Series Okldata 
92Р1160ср9 : я 429 
g3pi15"Carrlage) . к. ү 739 
Star Micronics 
Gemini 10х (120 Cps , " 5 279 
Gemini 18x 1120 cos) 15" Carriage 399 
Power суре 18 cps) Ltr. qual. 479 


COMPUTER SYSTEMS 
Apple 
МЕ Starter System $1326 
CPU Only T 999 
Mcintosh ; 2295 
Compaq 
Portable (PC Compatibiel $1895 
Franklin 
Асе 1000, 64K,, - . .5 789 
Ace12000MS . .. 1589 
Kaypro 
Kaypro ll " CNN $1149 
Kaypro4+ 1695 
Kaypro 10 | 2495 
IBM 
РСБАК, 2-Drives . ; 52250 
XT Hard Disk Drive, 128K . 4695 
SANYO 
MBC-550 PC Compatible $ 789 


MBC-555 2-Drives, more software 1199 


2 va" DISKETTES 


CCU 


Sol Dbt reinforced hub 


Dbl/Dbireinforced hub 


Sgi/ Dbi 
Ob!/Dbi 


MD1 591/061 
MO2 0601/0601 


Sgl/ Obl 
Obt/Do! 


591/00 
Ob!/Dbi 


Sgl/Dbi 
DDbI/Obt 


Not Bulk Packed 


Dysan 


Maxell 


- 


Memorex 


Verbatim 


Wabash 


100 for 370 


‚ 925 
100 for 235 
38 

100 for 360 


100 for 320 


$26 
100 for 240 
3 


6 
100 for 340 


522 
100 Ғог к= 
100 for t- 


9591/59 - - «+ ЗІҢ 
100 for 320 

Dbt/Dbi ; 53 
100 for 480 

Maxell 

561706! м 5 "Um 
100 for 380 

Ме Ке) i - ilias: 50 
100 For 469 

Memorex 

59!/541 б : „527 
100 for 250 

Dbi/Dbl 58 
400 for 350 

verbatim 

591/591 . . 520 
100 for 280 

Obi/Obl . 40 
100 for 360 

Wabash 

591/59] T 4 524 
100 For 220 

Dbl/DbI . 34 
100 for 320 


DISK ACCESSORIES 


Verbatim 
B" or Sa" Head Cleaning Kit S 9 
Flip Tub 
S3 V4" Holds 50 disks, plexiglass 17 
59%” Holds 70 disks, plexiglass . 21 
APPLE DRIVES 
Apple 
Disk 2 5 ..5 299 
Disk 2 controller w / DOS 3. 4 x 49 
Micro Sci 
A-2Fullycompatible. . .. . 5 200 
Controller w/diagnostics . — 80 
Quentin — 
Applemate .. . $ 195 
Controller Ғғ 65 
Капа Systems 
Elite! ..., .., К $ 200 
Elltei(DbISided  ., 3 355 
Elite |i Quad Density . roO 455 
Controller, controls4 , ... ® 
Super 5 
Slimline Pe » . «19 189 
Controller . i қ ж 75 


For the WIDEST VARIETY OF PERIPHERALS 
and the LOWEST PRICES in this Magazine 


CALL 800-847-1718 = 


е No Surcharge on Credit Cards • Accepts 
“005 and P.O.'s « Sells Nothing at List Price 


е And is the World's Largest Single 
Computer Outlet 


DISK DRIVE CABINETS | PRINTER INTERFACES APPLE ADD ON'S 
514" Cabinets — — Cables ба» ALS 
Single Cab. wi power supply ...5 70 d “ке d > 2Card i е Е 5 119 
DualCab.w/powersupply .. .. 80 рата - -- 5 = CPM3.0Card 22-2. 269 
Dual Thinline саб. w / PWT. sup. 80 ——'— - Apple 
Bg" Cabinets Fourth Dimension & Disk Ii | | | S 299 
Single Cab.w/fan&powersupply .S 220 сш» .- - - = - 5 Monitori , 99 
Dual Cab. w/fan & power supply 270 Microtek Astar 
Dumpling GX (Grappler Compatibie) $ ВЭ RF Modulator $ 45 
Dumpling GX exp toe4K 149 р o € zh 
Dumpling Gx16Kw/46Kexpto&4K 169 rg - > - 
% for each additional 96K .. 15 — ей 
- Okidata Options System Saver. | . S 69 
Tractor for 82 892. 5 59 Koala 
Serial Interface | 3 3t Graphics Tablet ний _ 5 89 
Orange Micro " Kraft 
4” Grappler+ . i « 114 
514” DISK DRIVES Grappler + W/16K - 4 169 Joystick . Ести .5 49 
coc Star or Epson н. Micro Max 
9409 era c .S 230 Epson Serial interface 1 1 9 1 Viewmax 80, BO cot. card . - of 139 
e Сой АЧ am | 200 StarSerialinterface _ ME 59 Viewmax8OE:F for ИЕ) 64K ,. 129 
Panasonic Wesper Micro Micro Soft 
Slimline 320K PC comp. . | 226 200 Wizard Full Graphics interface 5 89 16к Сага _. 2. ...§ 980 
PremiumsoftCardilE . . ... 369 
Tandon Multiplan |. .. 2.2... %9 
парри. on | (co M = SoftCardiz0 . .  . .. 259 
TM101-4 Quad Density | |. 220 Micro Tek 
Da Bam 16, 16K Memory 5 59 
ов" DISK DRIVES Seriatinterface , | 89 
TG 
Mitsubishi Joystick . G 44 
Select-A-Port. |. _ . қ 34 
2894 001/061 "" . ,.5 420 c. * 
дите 
0т8 001/061 tye eee eS 450 
Shugart 
ШІН», . . . 5 360 | 
851R DDl/Obl f x 470 | Ast Research 
Siemans Six Pack + ew 5 269 
FOD 100-8 Sgi/ Ob! , . . $ 150 Mega 4 Medus T 269 
Tandon MODEMS IBM 
TMB48-1591/DbI Thinline 5 350 Monochrome Adapter  . S 319 
TMB48-2 DbI/ Dol Thinline . . 400 Anchor ColorCard — ,.. y 275 
Mark VII 300 Baud ‚ $ 119 Plantronics 
Mark ХІІ, 1200 Baud 278 РС + wiSoftware  , | $ 589 
Hayes Micro Computer Quadram 
Smart Modem 300 Baud 5 788 OuadColor Card | $ 219 
Smart Modem 1200 Baud à; 489 Ouad Link pe i. 479 
Smart Modem 12008 for PC 389 
Micro Modem IIE 20022 239 64K Upgrade 
Novation бак of Memory , 5 49 
Aople Cat Il 259 Paradise Systems multi-display card $ 399 


ЧОКА "n vd Sales Desk 
| | 1 viation вме. (800) 847-1718 (213) 643-5188 
О ry) Dp Ц te r Circle 86 on inquiry card. Inalewood, CA 90504 Outside California Inside California 


қ | MAIL ORDER: талас тар 
Со m | О пе nts РО Box 1936 Customer Service & Technical 
| | | Hawthorne, CA 90250 (215) 643-5191 


Al mercuandse new We accept МС Visa, Wire 


Mon.--Fri. 7 a.m. to 6 p.m. Transfer. COO Call, Certified Check, РО s from 


Sat. & Sun. 10 a.m. to 5 p.m. qualified terms, APO accepted. Shipping Minimum 
i $4 50 Hirst 5 pounds, Tax. California Res. Only ааа 
V Г li | m [ ite a This Ad Supersedes All Others ба Sales +. 


A Galifornia Gor poration NO Surcharge for Credit Cards Prices Subject ro Change 


California. 


Post Office Box 3097 B e Torrance, California 30503 


REE Switching Supply 


Plastic library 1: 


case supplied 


\ with all diskettes? 


purchased from 
California Digital. 


DISKETTES = *16.50 


FIVE INCH SINGLE SIDED DOUBLE DENSITY 
Fach box 10 8005 100 Boxes 
A 


CAL DIGITAL 19.95'18.50|16.50 


SCOTCH = 214% 26.50/24. .50 21.75 
VERBATIM 


УЕ 26.50|25.25,23.50 
MEMOREX 
MAXELL M che 


m 26.50/22.25 18.75 

: 26.50|24.50 23.25 

DYSAN EEES 35.00133.00|30.50| 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY 

CAL DIGITALEEX! 24.95 |22.75|20.50 

SCOTCH 5101: 39.95 |37.95|31.25 


VERBATIM {27 39.95/37.95|32.75 
MEMOREX 


wars) 3500/31.25|26.25 
MAXELL 
MAXELL;/96 E 7 


Kraina 36,05 |27.95|24.75 
45.00 43.00|41.25 
DYSAN 

ovii 
DYSAN/96 Ж 


BE? 42.50140.50/35.50 
49.95!47.95|45.75 
EIGHT INCH SINGLE SIDED SINGLE DENSITY 
SCOTCH мге» 29.50127.50123.80 
MEMOREX мах»: 27.751|26.60|22,25 


VERBATIM vma uwo 31.50 [29.50 125.60 
DYSAN orange: d5.75132.75129.75 


EIGHT INCH SINGLE SIDED DOUBLE DENSITY 


SCOTCH э шм 37.75135.15|29.15 
MEMOREX mi- 35.50133.50|27.15 
VERBATIM ло-млою 35.25 33.25 28.75 
DYSAN 0%8.374010 40.75 38.75 32.25 
MAXELL мило (М45.50139,75135.15 


EIGHT (INCH DOUBLE SIDED DOUBLE DENSITY 


SCOTCH wea. 47.50144.25!37.50 
MEMOREX ux» 39.25 36.75|31. .50 
VERBATIM vues: 41.75 |37.50|32,25 
DYSAN 05-27020 54.65 149.75 140.50 
MAXELL _ MAL-FU2 52.50 48. 7540.45 


New Location 


Cailiorrua Оки! has мы purchasod 
алпеш disinibution carter ых turas the 
size of Out өкіну) facility The new 
warehouse and retail siore «& m ihe 
сіу 04 Carson at 17700 Figueroa 


ыа 5м 
Г-ы Ыы 
qucm. 


Suoet We are located psi ой the |7, 
San Diego Freeway near ine Good- |. 
you Бітер Plame stop by and visit | 3 


, Gur ивы store when in (№ Los 
— reda Store hours we 10 АМ 
to 5 PM Monday rough Salurday 


Telex 753607 


Fore 


549 


ний vois sgt {фы 

E, xys'om Ж өле supply! 

Ting морго Switcher power 

supply Outputs +5 volts ВІ 

5 amps, +12 volts 4418 

Mens 2B news surge 

12 vols at O ллу. and 

à 5econd + 12 volts al 2 0 amp oulpul II c mpar celociatie Nr 
both 120 мой and 220 vol преглітігі Unis mongures approsi 
malety & Dy В _ Thes board is capable 1М таңмчүты; ремете far two 
5!» Winchesiers. n silt bead compsuler ning ИМ o ВАТ disk 
camtrolier Also malae l'or usas vw ph ad DA ОО hrs Priced ad 
unly 518 95 this power supply ner icol унып sing; with 

high reluability. Please phone ky volume peng KPT 512 


MEMORY, 
) Кы, Г 
№ cay 


350ns. 


4164 


6116 200ns. 


memory 1 DONS 


DYNAMIC MEMORY 


TTE 


8$ 


SETELI. 


лизал ~ љь 2 
Leda. ын 
255553 


STATIC MEMORY 


CN 30181200 
сі 31 01405 
UCM 2024080 
Wm 2104200 
юм 0044236 


-ы -- 
ЕКЕН 


ы S35 7300 
КМ 4110799 
$416 P150. 7 4% Ге У 118150 
NITYIHIIMT РЬ 4 D M M ДАРДЫ 


revues 
SUESSEASS 
177 


4 


5-100 Gold 


si 
$ 
;3 


- ayy 
IIN ENTA ВЕНЕ 
Sy 218 = — – айби — дА - 
38935 ETTI E 
"Psy ғелее 


оь n 
CSREES X4 БАСЕБЕСЕУИЕЯЗ 


? 3! 


Lic41111.171| 
ы а а 04 Ы Ф әр е 
BEZAZJRSUNXXZI 

Ят 

> 

11 

ea 


LEA а 
5:291 
1:583 


aloud e First five pounds $3.00, each additional pound $.50. 
n orders: 10% shipping, excess will be refunded. 


California residents add 615% sales tax, @ СОО discouraged. 
Open accounts extended to slate supported educational institu- 
Hons and companies with a strong "Dun А Bradstreet" rating. 
Retail location: 17700 |Figunroa Street, Carson СА. 90248. 


SALE 


BLOWOUT 


і | 


"169 


= = -4- vb Cy qo aie tf we 
oU дуул! (Тс. ағай MMC $ 
гну Ir Mq mh 4Ғзеҙ Trao oct ares 
ba e Mgt iol {быт Tie ant dO TA e one 
эн} on aee Na nal ie] nmm 1 Cmm ГЇЛ ү! 1 
S e tiA ves: euis үе I) vos onn, 
fee СС. тәме „гт cm 


Н. озна а 


-—— 


iTAL 


: 
T ad | | 


REMEX 2000: #219 | 


сан (м Dada м» м, щы peche. 4 неце quao 


Гука De eid о 


Бага (лен double ма 


залан тту ға) динара rft 


мны нара Piu diet а насамо чаму бын haa лауа (ше 


hr tow tha 


known tor DOCE DNN e мур 
ooo Героин" a Fortuna ЫЗ 


TAMON э д балу 01 We 


Eight inch Single Sided Drives 


One Two 
SHUGART 8018 385 375 
SIEMENS FDD 100-8 169 159 


TANDON 848Е-1 Half Height 359 359 


Eight Inch Double Sided Drives 
SHUGART SA851R 
QUME 842 “QUME TRACK 8" 
TANDON 848E-2 Halt Height 
REMEX AFD-4000 
MITSUBISHI M2894-63 447 438 
MITSUBISHI M2896-63 Hall Ht. 459 449 


Five Inch Single Sided Drives 


TEAC Е0-55А hall height 179 166 
SHUGART SA400L 235 229 
SHUGART SA410 96TPI/BO Trk. 129 129 
SHUGART SA200 73 Height 199 149 
TANDON TM 100-1 189 


Five Inch Double Sided Drives 


TEAC Ғ055В half height 219 
CONTROL DATA 9409 ІВМ/РС 259 
REMEX RFD480 IBM/PC 199 
SHUGART SA450 319 
SHUGART SA455 Hall Height 259 
SHUGART SA465 Hall НЕ. SBTPI 289 
TANDON TM50-2 Half Height 215 
TANDON ТМ55-4 half Ht. 96TPI 329 
FANDON 100-2 279 
ТАМПОН 101-4 96TPI 80 Track 1388 
MITSUBISHI 4851 Hall Height 259 
MITSUBISHI 4853 v2 Ht. 9BTPI 339 
MITSUBISHI 4854 * Ht., 8" elec. 465 
QUME 142 Hall Height 239 


Three Inch Disk Drives 
SHUGART SA300 with diskette 229 


Five Inch Winchester Hard Disk Drives 


SHUGART 512 13 M/Byles 895 865 
SHUGART 706 6 М/Вуе, Hall HL 795 775 
SHUGAAT 712 13H/Byte, Va Ht. 895 865 
TANDON 503 19 M/Byte 895 875 


485 
459 
441 
219 


y te ығын Thus Пет 


Ten 
365 
159 
349 


475 


825 
755 
825 
855 


Upon request, all drives are supplied 
with power connectors and manual 


ENCLOSURES 


G. m n m ay Marmi ға им nuc rument of Sc) MN aug dorm 
TIEN созуға» p ntis] div de — — € 
y FLA =y Пи буйтап! о etme Л' 

Aq чм udin рете pied me 
Ноо moi mo 8 ka 
һ $279 00 
Vertical moun two Ый (magn? В бане 
dak diyes. £208 on 


E м fat Co! $ 
EET С а £n 


ж е Levers 2175 w 


TOLL FREE ORDER LINE 


— +. ‘ 
PACK. нз ығ р UD 
POR Bay Қалым! казык tog 


мизан оме hf һар 
d 


i RAP Em бый куза а а 


TECHNICAL & CALIFORNIA 
(213) 217-0500 


California Digital 


Post Office Box 3097 B e Torrance, California 90503 


Your Choice 
Second Drive or Monitor 


Tw erie laas Dragon em uie ЗА кә YO 
гене Dust g.uw initi] Fala: Ma = кс 


Ішегі By Pur F іга Lana aid mum Кел pis Etectrormcs has just reiease f the for үзін EM: PCE Inok-a-ka the 
Baten Вга ичар Cormpary Тһе Dragon eu nam, alr пвм сом PATIBLE ; ME 550 Thus (5 а Complete microcomputer that inchudes 128K/byte of 
WAR бең, Hte cf meno, siii madem pert along wer а Cenironics у memory, а 5'4 160K/byte disk dive upgradeab»e 10 320K уе drves Also 


wtheriace Thes, шїн meracom features Morea & ads eed B ІН " 


Tanui SCA and comes gandar wen Матоо Color Bias на! includes both color composite and RGB graptmcs interface, iow proto key 
жалалы. AE ERE Бей сей, — ыса ры M = ыы board, and pareJiel printer por, Extensive softwar such as Sanyo Basic, disk 

RDA mun CDS а aoe Более eee міце. Wordstar word processing software Caicslar spread sheet & Easy 

болмаған Pai du HE EA, mus к z icu es - ғ ic "ex sic diae өн Ре Wuar | MS-DOS a supplied with ihe Sanyo compute: Маз! prog arms 
Thus n Си Computern De erit ame lary пй up «йота willen tor tha ІВМ/РС will operate on ihe МВС-550 

р ГЇ! LIC mn RSV Тер & i, "ne Т қ? m Ё ay link = Other Along wiih а! thes Самота Окуни olters FREE your слон ol albi] ü 
ага ын e Р "T !ma | second rh dawg, or a Перт resolution green or amber screen moni ЛЕ at 
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PRINTERS TERMINALS. 256 KILOBYTE 
ES., A MEMORY BOARD | 
Star бетіні Е 


transmission and 85-230 рал? рол 
Sell diagnostics and левой keys make 


г 
ali WT ІП anges! Тын 1 [Г] im p сазген i NCMO We ОМО Тн A | pig 


MATAIX PRINTERS ——— жәе | UMS, fermmal an excellent valye al omiy | gariem eee 
a t AIR Gra 41» 00 S339 00 РЯк-5505 т | . ie 
а pets AQ Қыз» ә Mua a Шалы со Й 
. ж- onn 
NL L^ eT E Quare o = © менй ЧЛ Gn ша м эрии шү 
the ü Cini -&iÀ pipaa im 4 — M Ф обе Дай] Res теп ey 
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Shipping: First five pounds $3.00, each additional pound $.50. TOLL FREE ORDER LINE 
Foreign orders: 10% shipping, excess will be refunded. | i z 
California rosidents add 612% sales tax. @ COD's discouraged. (800) 42 1 -304 1 


Open accounts extended to state supported educational Institu- 
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COMPUTER 
PRODUCTS, 
Inc. 


(800) | 
038-8800 


(CALIFORNIA RESIDENTS) 


(800) - 
848-8008 


Rexel | 
_ VISA | MasterCard 


TERMS: Minimum order $10.00. 
For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. Califomia 
residents must include 6% sales 
tax; Bay area and LA residents in- 
clude 67% sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to prior sale. 


HOURS: Mon. - Fri. 7:30 to 5:00 
Saturdays 10:00 to 3:00 


VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 


ALL MERCHANDISE 1$ 
100% GUARANTEED 


DoKo 


556 BYTE May 1984 


ІУ = Low Peer 


STATIC RAMS 


Eih ЖАШЫ 

156 1 4 145 (мы (сау 
824 « 1 14503 

(874 ЕТ 145 бк] (LP) 

1814 х 1 1256 ЕЁ 

255 x 4 (45064 

256 t 4 jidaj 

1824 s 4 1450] 

1024 ка |2501 

1024 x å 145 АР 

1624 х 4 {200 {LF 

1624 #4 (200231 (АРА 
4088 a + [531] 

A096 3 1 4505 

4096 a Е [X000 

4096 x 1 [20)ы| 

1024 о B |256 

2045 а B [208m 

2043 » 6 1156] 

2648 a |! 

2048 a Б |206 сам! 
2043 y B 11560} [cias] 
2548 » В 1172831 («mul 
HEU o [2061 [совы (LPI 
К a 0 [150и (сена! 
£048 э È 11101) [omi PT 
4048 3 В [306m] (Osta 


ADIE з 1 USO] 
400631 btu 


ЧИГ 
(6384 2 1 50 
16384 1 1 ode 
16304 1 1 Беј 
18284 2 ГИ Бан ін 
інші 
E5528 2 ІГРЖші (hel 
бені 8 [158 50 


Sv = нм 5 Vol Bappy 


EPROMS 


LEE des} 

1024 a B (40) 
1024 a 8 (4503 
1024 z Ё (450m (Set 
£048 ‹ Е 458мі [5n] 
PUB a Е (Srt 
040 е 0 146га 15| 


{ 
496 x B 1256051 5v] 
LESE (57 
8192 в D 143 ее] 1591 
Неге е (5 


8192 x Иен (Sui (14 pial 
ТҮНІ T 


$i = Beagle $ М 
741.500 
23 


2 


УЕ 


(ais! = ни-ни 
DYNAMIC RAMS 


c = PS l «- 
= E-1--1-34-3- 


LJ JW жы т 


Am ER EP La cgo CP ких Pa Ye ^a n ж 
"4:4 ЕЕ 


222 


74.8181 


741 S 18$ 74181653 
741.5 180 - 741 5364 
TAL 5191 7415355 
7405 192 741 53655 
7405 702 .78 7405367 
7405 194 К 

Tal 5195 

74L5 196 

7AL5 197 

7418221 

7448240 

74,5241 

74L5242 

74,5243 

746244 

7415245 

TILBS247T 

7405240 

74,5249 

74,5251 

74L5253 

7405257 

741 5258 

7415259 

74.5260 

741 5256 

7415273 

741 5275 

74.5279 

741 5280 

7415283 

7415290 

741 5293 

74.5295 

7415298 

7305299 

1415223 

74152124 

74.5152 " 

7405157 251 52589 


6500 
1 MHZ 


phere ese Pe + eats de ates ae ee р чь 


cue abet Die 
Жы та fh у гние _ 
акаш 


ылымы 
aG 


- 


Бб 
San 


в еса о 0 
ымьһьаһ 


Ck Uh iA Li C GS 


ж 


98585855858 


зӛсеінтіішашы Балта фаъ i d тте rtt 
Ф еа Фън пу фам неи вале кеча ваай фа аа dae 
SERENATA HORNE bd е КЕКЕК не + += 
FORER POS HE PEP SR RHR EEC He Oe Re 
ie ee ee ee ск $i 
“актізеанейніанфаяілеалттФті eet re Te pay ++ 


ЧУ Ие о тарзи вани ьа адада њад за |. а 2 


= со л ог р 


ФЧ афф еФлдия ех атй а четте повне ве ние 1 


2 MHZ 
8502A fire Pee Pee кефи к вад фаци peepee ре Феда + 8. 


4! 


ead wed bg Pet et tener eT ee eee их иэ е 10.95 

ЭРЫ рН ned gu petra ТЕ ТЕТТЕ 26.06 

8551A 45WS** ил рты оу еучеатониыч4 bue 10.95 
a MHZ 


95028 SESE NETO POKER ERT ER SERRE EES +H 9.90 


6800 


+ earn * зе ря яз» trenas ЭЙ ЙЛ 
- - eed - “. oq „. 3.90 
, . à.» am 4 - 
1 ‚т фут "ab e&€*khw $W 4 
учусь oon NEN! *w*étw44*] á 
+ t EM 4% Рөәттітзе«йбсен 
» owe к Чк%%%ечгечкиееврф > ГЕ) 
-k metre 4 г ча» * ка *4sa4* 4.30 
НХ » її wih 4-47... +} terga 
Bh dv*tlkautibhmLá4axh АР Lám dpo 


Кери näibpibu ети mudra 


- x тт точ wu чё а “к ча как 
+ ж- ғ“. ewer чтттатер "Y" 


чм нь ња р Ттт Рт т тч 


40 
95 
65 
капа Ча алара CREE ті те un 25 
95 
85 
95 
ü 


à ово ис ни ъа собрав Јр еъ - 
һанаҙфавифазіжзізіірарфиачаерфісгтт ~ 15.70 
зура te һйъпйхуНнавтй ьп »,- 8.80 
=%+4+ьЬ “теі ә тЛЦтзетцфиаттанеаяцай 10.95 
4 ЕЗЕКЯзФфани іы ЭРЕЗЕк4% тик та... 8,90 
*4$9849*4FBbtneatkveninsts кили зь а 2 2.20 
чара акров оч ео ини та» ДЫЛЫ 
ater asada ———— | 
Beerreanags "МРТ V 


5800 (MHZ 


$ be eta ne әіветеісгеісейн 


sa aoe катта ч о тч й т ч 
68B09E ......, N43 48 „аъьўһ=4 ьа р 


ae} ее = tare 

>r p 4 * ar Фа плачі а ълачҹ + 

Рв Фая хило HR ERE RP RO evs 6,90 
aera eater ara eet ERES] „зы 18.95 


TERRE TV ee Heer Phe кие van, 5.90 


APPLE ACCESSORIES 


BO Column Appie lit ................... 19.95 
80 Column Apple WE ................... 129.95 
280 Apple ИҒ........................... BOLOO 
ZOO Apple 19 KH ....................... 99.00 
#80 Apphs ПЕ ........................... 89.00 
280 Apple ПЕ КН .,..................... 59.00 
TOR Сама ............................. 20,58 
15K Bara Board "| 
Cooling Fan ............................. 38.05 
Power Supply EIST TIRE TICS SSE ec eee Te 74.95 

— — T M—— А 
RF ModulBtor ............................ 13.95 
Она Ома .............................. 199.00 
Controllar Card .......................... 59.95 


Сігсі 142 on inquiry card. 


The Flip Sort PLUS" 


The Flip Sort Plus" adds new dinten- 
sions to storage. Designed with similar 


elegant lines as the original Flip Sort", 


in a transparent smoked acrylic. Holds 
over 100 diskettes and has all the gut- 
Standing leatures you have come to 
expect from the Flip Sort Family. 
924.95 


The FLIP SORT" 


The new Flip Sort" has all the fine 
qualities of the onginal Flip Sort", with 
some added benefits. Along with a new 
design, capacity has been increased 
50% to hold 75 disketes and the price 
is more reasonable than ever - $19.95 
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VOLTAGE REGULATORS 
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RESISTORS 
% WATT 5% CARBON FILM, ALL STANDARD VALUES 
FROM 1 ОНЫ TO t0 MEO ОНЫ 


50 pcs РІТҮІТІТҮІҮТТҮЎТҮГТРҮТІТҮТГҮЧҮТҮІТҮ 1.25 
100 рев иронии» 2.00 
TOUD DOM .,.....»,.....,...-.%.е.ь4»..?. UND 


594" DISKETTES 
ATHANA 


5550 задал ьалаа Fae аьр нь а на рь ая HE 18.85 
5500 PadtooePerPee eee ete нефе Fests b^. 22.05 
реп BERR PRET па кан PEP ee ца ротор р 27 95 


BULK DISKETTES 
5/4" DISKETTES 
NO LABEL 
SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB ВМС} 
Раск of Tam ......................... 18.95 
Pack of 100 .................».»..... Ж 149.00 


SPRING 
SPECIALS 


4116 250,5 49¢/ea 
4116 200’ 89¢/ea 


2108 skEPRoMs 2.49 
2116 iexeproms 2.05 
2732 sexepnoms 3.95 
2764 caxeproms 9.05 
21128 і2вк рномв 19.95 


4164 pyu 4.45 
4164 ““ мес 5.45 
4164 “ae. 6.45 


2114 го 8/7.95 


QUV-T8/1 
EPROM Eraser 


$57.95 


OUV-T8/1 Economy Model: This (5 a lew 
cos! EPROM Eraser housed in а plastic en- 
closure The UV etemen and components 
arg mslalled in the lop lid and you Hace the 
EPROMS in the boltom hall No тег or 
switch aplion 15 ncluded 


e Erasos up to 8 EPROMS in 15 
to 20 minutes. 


© 12,000 и Watis a! 1" distance. 
e B0-Day Warranty 


oKo 


2100 De La Cruz Bivd. 
Santa Clara, CA 95050 


BYTE May 1984 


557 


TOLL FREE 1-800-545-2633 


Mail Order Hours: Monday - Friday 8 a.m. to 6 p.m. 


Sat. 10 a.m. to 5 p.m. 
— LP Лак! 


The Great Salt Lake 
Computer Company, Inc. 


PRINTERS 


(Sometimes much later) 


SHUGART BROTHER BROTHER 
5'4" GAAOO [35 TR) 160K ......, ... 163.00 НЯ-25 25 CPS Овівумбае) -......... .. 775.00 HRIA Tractor 10.00 
55a" SA4D0L (40 ТА) 190K xp oos 18900 НЯ-1А 17 CPS Dmsywheel 3K Bull . .. 495.00 cC mnn ee 
5% SAASSL (40 TR) 320К % НСТ ,.,-.- 200. DATA-SOUTH НА25 Cul SHT FOR .. 22.2... 195.00 
в SA20 AISS/DD) pi = -..-1; 355.00 DS 180 180CPS/Senal or Раг/Тғасог 1,400.00 DAISYWRITER 7R | 
Sw" 142 (40 TR] 320K 9% HGT ..,,...,- 200.00 ЕВ Bi-Di Тес п... ................... CALL 


Daisywriter 2000-48K Buffer/Z0TO40CPS 
Leter Quality Par or Serial 


DIABLO 
520 (25CPS/Sensl) .,,...-. . ... 920.00 
530 ae 16594254 ных v ve 1,718.00 


Unt-Di Traciar героини ae ж 159.00 
Portrait SHY ЕОН....,.,................ 600.00 
Landscapa SHT FOR .................. 885.00 


DIABLO 
Diablo 820-Uni-Direci Tractor витазухю 1 10.00 


8" OTS (842) wn А4мредаезлтетіатіа ФӘ К» 490.00 
MITSUBISHI 

В" M-2896-63 Thinline 8” DS700 12 MG 419.00 

B" M-2854-63 (110V) Standard 8” 

DS/DD12MG ........... .. ...., 419.00 


—À — 1,085.00 


coc 530 ECS/IBM ү. =" 2,100.00 — og om Теасїюг.......... 27500 

“ ч МАХ iablo 630-DBL Sheet Feeder .,,.. 1.385,00 
5” $409 05/00 "CTANDON ^^” 225.00 Dynax-15 Par-1aCRs Dalsywheal A 
Бзд" TM100-1 SS/DD 160K ............ 150.00 PA Aba ee 1 uc AA 95.00 
би, TM100-2A DS/DD (320K) aus — i m Cul SHT FDR 22022222222, s 19500 
FOR ІНМ-Р ттжеік тез” жыткебзенж%бе Ж. 209.00 eyboa чат ера ay очно и ва b 
тм101-4 (96 TPI Quad Den] єс... 339.00 FX8D (160 CPS-Par 107) ,..., .... eee CALL s тее дл мес 
в” TMB48-2 (DS/DD) 12 MG ..... ..... 400.00 | | РХ100 (160 CPS-Par 15") ... ,,........ CALL ee 
TM 100-4 (88 TRH Quad Den) é«ut»n3anmpi 295.00 C. ТОН RS232 Intedtace зе ӛз *95460B8BU»f$93 XA 60.06 


Рго-мейее | (85104) Par 120 CPS ...... 359.00 Uni-DI Tractor .... atrasar os. .,... 100.00 


SIEMAN'S 


B" FD100-8 (SS/DDi 110V 801 A 169.00 Pro-wriler 1 |85104) Serial 120 CPS ..... 529.00 Bi-Di Tractor , ., инь вит овие 145.00 
8" FD100-8 (55/00) 220VX Compatible 7 199.00 F-10 40CPS/Diabio/ Par or Sartal 1,125.00 
F-10 55CPS/Diablo/Pa« or Sarial 1,425.00 NEC 
MPI eom ы Vartical Tractor -4 +e et peer туфли > +p- 218,00 
Sn 8-51 юта 55/00 180K асан. 169.00 F10 Tractor . , . баке cem 459,00 Pi-Dir. Trakt .................... .. 330.00 
A" Md 240 / K " Си Sheet Feeder р УЖЕ ея» 7,100.00 
{FOR (BM PC) "€ ра жататын алу» ол 180.00 6100-18CFS/ Diablo Gompalibie OKI-DATA 
Par? Әгінууеһені .....,.... , ..,. + , 569.00 B2/92 Тгасіог ...,............,..... 5800 
MANNESMAN-TALLY Serial Intl. w/2K Buller (For 92 & 93) .___ 110.00 


Spirit BOCPS Par 10" , .......,..,., 330.00 
1601. (160 C PS-A40CPS Lettar Quality 10”) 589.00 
180L (180CPS-A40CPS Letter Quality 15") 639.00 


Окедгарг | 82A or 83A Graphics ROM ... 50.00 
Okigraph 1) 82A or ВЗА Disk for Appie .. . 50.00 


STAR-MICRONICS 


8" CABINETS NEC Serigl inti, Bo -веӛрізеее к» BE цу» ирон 70.00 
8" DDCa88V28 w/PS vertical for NEC2010 20CPS Serial Daisywheel - -- 950.00 Serial ini Bd w/4K Buter , , 1-2». 9720.00 
bé dian .................. „оланла. 269.00 МЕС2050 20CPS lor ІВМ Daisywhee! . 1,050.00 TOSHIBA 
| В” DDC8AT-1 w/PS vertical-tor 2 or 4-8" NEC3550 35CPS for ВМ __ ... . 1,550.00 P-1350 Cul Sheet Feeder . ... ..... 800.00 
thinline drives ........................ 289.00 | | Е ны Баси ews ‚ 1995.00 P-1350 Bi-Dw Tractor .. .....,... .. 210.00 
8" DDC88T-2 w/P9 меп! for 2-8" ompalitye BBONS BLE 
Ihintina drives Sakae ree tes yee тир 155.00 Daisywheel sasea a so nee + oe ees 1,895.00 ALL Rt : AVAILA 


B" DDCB8V w/PS vertical tor 1-B" drive . 249.00 

8" DDC88H w/PS horizontal for 

2.B" drives = afew wa m heb eto 5жж»а > 269.00 
3%" CABINETS 

о" DDCSH wi PS hürizontal-tor 

1-54" drive Е ee ee ee ee 4з 469 à , 55.00 


коб o vd eta 
Teed Rh ат ет V w/PS ve КҮТІП: 57 эра дела о 


OUR BEST BUY 


RITEMAM — Erivicese Size - 120 CPS ~ 
Par Port - Epson Compatibío 289.00 


1 Year Warranty 


15м Discount lor ОМ 100 


FOR APPLE, ETC. 
SA” Sot Sector SS/DD ....,.,., .... 17.00/10 


54" DOCSSV w/PS vertical-for 2-5" drives (М Microline 82A (SER & PAR-120CFS 10") | CALL ба" бай Sector 05/00 ............ 2200/10 
IEEE 85.00 Microling 894 (SER А PAR-120CPS 15”) CALL ə Lifetime Warranty 
NEW “SLIMLINE” DRIVE CABINET Microline 92 (PAR-180CPS-LTA-10"} , . CALL ө АН have Hub Aings ang PLASTIC CASE 
5%" DDO55HW w/PS horizontal for 2 ea - Micraline 93 [РАЯ -180СР5-ЕТН-15"'} CALL 


5%" drwa — Spacily DRIVE =з зер ежа ча е 75.00 


All Cabinets Available with Extender Connector 
Add 10.00 ез. 


«х2м EST ORA СЕ 


Micratina ВАР (PAR-200CPS.LTR-15"1 ... CALL 
Microline 845 (SER-200CPS-LTA-15") , CALL 
STAR MICRONICS 

Gemini 10X NEW VERSION 
(PAR-120CF 5-10") «“іл.кк.41.-.-ішл naig CALL 
Gemini 15X (PAR-1200P8-15) ... ,,. . CALL 
Gemini Delta 10 (Par- 3ROCPS- 10" 


Color code your files: 5 colors in each pkg. 


BK buler serial} .,..-......- mani! 2. CALL (Red, Yellow, Blue, Green, Brown) 
W LIBRARY CASES 
СА5-8 (Holds 10 ea. 8" Әке)... oe 5л" ОБ side/dbl den—Rainbow Pak „ 30.00/10 


EXP 550P-17CPS Caisywheel-PAR .. . 650.00 


Б" 10 sector—Hainbow Pak .,...... 24 
EXP 5505-17СР5 Daisywheel-Seria! — . 680.00 90/10 


54” 16 Seclor—Rainbow Pak ,...,,., 24.00/10 


{List Price 81395) 

P.1350 — 192 CPS Огай Mode / 120 CPS 

Lir Quality ? Specily Par oir Serial ., ‚ CALL 
P-1351/1360 — Same as 1350 and has 
“Downloadable Font’ "CIBEREITI wont CALL 


OUR BEST QUALITY 
DISKETTE STORAGE 
Holds 75 Disks — M 
Heavy Duty w/Lock & Key |: 
Available (n Red, Clesr 

8 Smoke 


TOSHIBA a zd м dbl den -Hainbow ы it» 20.00/10 
P1340 - Smallgr version ol 1350 / 10" Carriage / ^ side'db! den—Ranbow Рак .. 40.00/70 
QUR BEST BUY; к | 112 crs Огай Mode / 54 CPS Ltr Quality ALL е Lihetime Warranty ® Hub Ainge 6 Alga Avaitable 


in Solid Calor Specify Color 


QUR BEST BUY 
MAXELL 


"ae — | side/db|. den 6%", 48 TP. |. jses . 24.00 
Minimum Shipping $3.00 Dbl, side/db! den S'A" 4B TPI ЛЕ 36.00 


TO LL FREE 1 -800-545-2633 m axte/quad. den 5:4", B6 ТР! e138 45,00 


A’ OSC BB-2SKT-lor 2.8” dres w'skt conn. 20.00 H i Ago" іре Ттымтым 19 дұр 

ҚЖА аву Y ui" ыш in the Continental U.S.A. = 
wiskl сопа, ........ айы Жы s3-a--——-za SD 
п52232мм -5' (mala to mate} eet te resen F 19.00 
ІВМ to РАЯ or COLUMBIA Io PAR, .. 26.00 


Osborne ю РАЯ ................ 26.00 Prices subject to change without notice 


Каурго lo РАН ,.... -...... 26.00 
Many Others Available | ————— 
1780 West 2300 South Salt Lake City, Utah 84119 


SYSTEMS 


"CUSTOMER SERVICE f \ AND RETURNS 
CALL DAVID 1-801-972- — |; | x 7 AN № Prices subject to change without nolice 


| 


The Great Salt Lake 
Computer Company, Inc. 


Larger PS Ки 
185 сап ba purchased 
to tun 4 drives 10A or 12A PS. 


COLUMBIA 


кс. 
ШШШ ты fi 


ІВМ PC-1—Inoludes 64K НАМ, 1 ea 320K Disk 
| Же ee е 1,995.00 
ІВМ PC- 2. hélas 64 RAM, 2 ға. 320K Olsk 
Drive ......... m. ——— 2,250.00 
IBM РС. 3--Inoludes 256K НАМ, 2 ea 320K 


лам “LOOK-A-LI "LOOK-A-LIKE" 


PC-2000 — Basic Mainlrame ., ...... 995,00 
FEATURES в $ Stol Mother Bd w/BAK 
(Expanda to 256К) 
в Power Supply w/Fan 
е Lo-Proliia Keybd - 96 Key 
© 2 ea Senat е 1 ea PAR 
т Space for 4 ва. ‘+ НСТ Drives or 


COLUMBIA (1600-1) 16 bit, 128K RAM 2 ea 
320K Disk Очум-2 SER, 1 PAR, Kay Ва. B p 71 


SOLUM. tose dore om 600-1 except has wa IBM — Adapter. ІВМ We 809,00 2 Un M PC/DOS or M5/DOS 
ектов aar azak — 
2 each 320K drives SER & PAR Port. 9" monitor. Disk Ore, Peacock Color ma Princeton HX 12 Software 
bundled sollwate ...,,...,............. CALL TEN Coen 6 - p тее oe . 1,385.00 
РС-2002 — Includes 84K RAM, 2 ев. 
Service — ccm 390K FD .......... Е ТРАТ 
e 128K RAM е 1 ва 320K FD е1 ea. PC-2003 — includes 256 .2 ea. ‚б, 
Bell K Howell Co. Nationwide 10MG Hard Disk. ,. .......... 5885.00 Video CD. 12" 310A Mano Display — .. 1,995.00 


PC-2004 — (ncludes 256K RAM, 2 ва. 3208 ЕП. 
Calor Cd. Princeton Color Monitor , . 2,499.00 


8087 CPU ..... ТОТУР T 188.06 


el ates siu 


PCB201A-Portable 2.4 MHZ CPU 16K Aam? 
Expands ta B4K-32K RAM LCD Display—Keybd 

| (67 қау-5 function) Modem, Senal and Par 
Pon-FD and Cassetie Interlace—Uses ААА 
Batt—butdled software ............ .. 660.00 
8201-06 Ram Chip = {ЙК} modi banay афет 105.00 
| 8206-A 32h Aam Cartridge - modi .. .. 328.00 


РС-2 "Тһе ORIGINAL Varsion" 
Features 128K RAM ө 2 ва. 320K FD ө Serial 


Аны АТАНА ЖШ Parallel e MS/DOS 912" Gra Montor | | and Stand =. - үле еее» 122500 | 
8271-А АС Adapior - accs .............- 17.00 ә Bundled Sollware V epe А O w color - -aa a ің 
8281-А Cassette Recorder - accs ,...... 105.00 eene a mene ener +. 259500 | | P ы ыла ione 1,699.00 
B201A-90 Nicad Battery Pak - nccs ..,..- 16.00 PC«2 — "The NEW Version” апа ош WB .... ..-...-4-4. | 


e Same ns FC-2 except has no Monitor ог 
Мопс Adapter 9 novere consists of GW Basic. 
MS/DOS А СРМ BB .......... ..... 2,295.00 


(eM SOFTWARE 


Modem Communication Cable - accs ... 25.00 
Thermal paper for 82)1-А < accs 
(5 ratis per рас] ... senses ........ 19.00 


| APPLE — Appia Water? ., .. ... ..... тата 
ASHTON-TATE — D-Base l| as .. ,, 40800 
MICRO PRO — word Siar ,.........,. 24000 
MICROSOFT — Macintosh Вазю .. . 12500 
MICROSOFT — Mult-Ptan (Spacily) .... 175.00 
MICROSOFT — Mult-Tooi Finanmal .. 7500 
MICROSOFT — Tymng Tutor ll ......,... 1795 


SILICON VALLEY — "The Handlers" (3 риа) ээ. oo 
00 | 


ASTOM-TATE — D-Gase i) ......... .. 24200 
CONTINENTAL — Home Accounlamt .... 99,00 
MICRO-PRO — Май Merge ............ 172900 
MICRO-PRO — Spell Star „+-+-4 a a. 14900 
MILA. PRO — Word Star 4*9 àü* REO 279.00 


MICRO-PRO — Cale Star ....... 2.2... ТІЗІМ SILICON VALLEY — List Handler ........ 35 
"ЕТ — ға. 228.00 SILICON VALLEY — Spall Handter .. . 50.00 

Ри, dis vm rela ЕТІН SILICON VALLEY — Word Handler .,..., 39.00 

Mame Finencial ТТГ, 8500 | | SILICON VALLEY — Easy Learner ...... 14.95 | 


SILICON VALLEY — Rapid Reader ..,... 11.95 | 
SILICON VALLEY — Toddlers Tulor s.a. 11.95 | 
SILICON VALLEY — Turbo Charger , .. 11.95 
SILICON VALLEY — The Collector... 11.55 


T-MAKER — T- Maker 3 ... ..... -. 169.00 
5941 — Word Pertec! A&assduhtkuütbibib P 345.00 


MBC-550 ты 1ҒО жігі» Star, баж; TELECOMMUNICATIONS SILICON V К пос С 
ИрИ вр aat rh MODEM sor wane о mee С. 
Caesar. Malimarga, COT MICRO-STUFF — Cross-Tuk . — .. 139.00 ливнем ни өт Е Dess a 
га verre tak за | * - : 
— ———n n ИЙ Visidex (Spacily 2 or E) ...... 17995, 


— 188 оп inquiry card. Visirend/Ploi (Specify 2 or E) — 225.00 


| 1780 West 2300 South Зай Lake City, Utah 84119- 


TOLL FREE 


CUSTOMER SERVICE 
CALL DAVID 1-801-972-2739 


E PRODUCTS 
Кс 100 


(2 


QT B" THINLINE MAINFRAME 
«Provisions lor 2 ва B ' Ihinline drivese 6 ea DB 25 
culoule? ва 50 pine? ea 34 pine! Ba Centronic 
"ЕМІ filter (fused)s2 AC cullesePower supply 
(*BV16A/ -5V /»24V6À* 5SVBAÀ) 

ОТС-ІМЕ *DDBF (6 slot MB} .. .,- , .. 350,0 


ОТ ҒА" MAINFRAME 
ePravi&inns for any 2-54" drives 
QTC-MF + MD12 (12 slc! МВ] ‚.... .. 5680.00 


WW: 


p В“ MAINFRAME 
eProvision fot any 2-8" drives (hard or Порру) 
Desk Top Version 
OTC-MF = 206 {8 Sot МЭ) . . . 575.00 


DTC-MF = пра 8 Sint ма) + ви + .. 625.00 | 


OTC-MF + 0012 (12 SigL MB) .......... 675,00 
Ail maintrames have EMI бн! 2 AC попе, 15 өз, 
n ipd osi s ea. Centronic 
cutouts, pawer MF CSVIA/#5VBA/ 
*BV14A/ «15V3A/»2 


Wr 


QT STANDARO MAINFRAME 


Provisions for any 2-5%' drivesel5 aa 08 25 cutout 


a2 ea 50 pne? ев 34 pinsi ға CantronicsEM| Liter 
Новое? AC oulttetssAvht wilh 5-B-12-1B or 

22 slat MBsPower supply («8V165A-16V3A) 

Desk Top Version 

TO1M;/QTC-MF Ф 12 . ...60 ow fe s 488.00 
"918: QTC- MF 4 18 абФ«ееагей әзеә-ч bee 525.00 
POU QTC-MF * 22 то черту ert 550 00 


CARD CAGES/MOTHERBOARDS 


'IEEE-696 No lerminabion required 


wicard bare card 
Slots Bare Bd ArT 
é 20.00 45.00 4120 
8 25.00 53.00 75.00 
8 30.00 74.00 165.00 
12 35.00 104.00 145.00 
18 50.00 155.00 m 00 
22 85.00 199.00 
All card cages wil acommodate a a 4" lan 
Add 520.00 lor 1 lan-Add $30.00 юг 2 (ans 


CLOCK/CALENDAR 


S-100eT me in hrs, тіп, secs AM/PM or Mililary 
FormatsDate in Mo., Day, Yr, Day of Week & 
Leap Year recoynitioned hard inlerrupts 

(1024 Hz. т Hz ! min, 1 hrisOn board battery 
(wil tast 14 mos. win power an) 
QTC-CCS-BB (5-100) . ,....... . ,..., 45.00 
ОТС-СС5-А (A+T) tor 5-100 . . . 


QT/COMPUTIME BOARD SET 


Bes! Bare Board Sel Available 
QTC-SBC 2/4 CPU (БӘС 880) 
QTC-EXP « №! 256K (С7258) Memory bd./ 
Expandable io 1 MG 
QTC-FDC 5/8 poen disk Coniroller 
Bara Beard Sat ebavs hea ae 
1) Inciudes manuals & assembl instructions 
2} Pacts avaiable 3} Monitor & * i OS availiable 


CPU MEMORY BOARDS 
QTC.SBC 2/4 ВВ (SBCBBO] .... .....,, 50.00 
QTC-SBC 2/4 A А+Т (SBCBBO) , ., „,, 265.00 
DYNAMIC (64K/256K or 1 MEG) 

ОТС-ЕХР + IIl Bare Bd (C7256) — . .. 7500 
ОТС-ЕХР + 11 64K A+ T (CT256] ....— 375.00 


Minimum Shipping $3.00 
in the Continental U.S.A. 


1780 West 2300 South 


. 105.00 


А 


The Great Salt Lake 
Computer Company, Inc. 


System B15A (3er 215624 Pu азай е 

Sysiam 616A with RAM 21 ,. ..,. na 

Sysium 816A - на тжекефеітлііо4б чәе 

System BIBB ,.. w*rxoxrtunumut vh nunmnwvaua-s 

System BEB - H40 ...,. з,. ......, 
System  ...,.............„...„„.„ 

Systam BIEC « Най жөегмез-і үө» +4 Р 
System 8160 .............. ...... 11,099.00 
System 8180 -Н40.......,...;..... 13,895 00 
System 816Е (6B) тенен er dew eter е 7,150.00 
System BIGE - Н40 «а Sure np ан yana 9,999.00 
System 8162 vVd-üàsvidevnabl4da&isÁAÀiald a 1,999.00 
System 8162 - H40 карина кн £^ 8,725.00 

CPU — 
Gu Z Billie. . sus arr Re Ж” 
CPU BOB5/88 - 6/8 MHz ........, .. 
CPU BOSE - 8 MHz .................. 
CPU BORG - 10 MHz ................. 
CPU ВВК - 8 мн, .... 5. 6 
SPUZ (March '84) su de 
MEMORY BOARDS 
RAM 16 at ь awe (9 ь ` 575.00 
RAM 17-64 ., ..,.:.... . .. .. 389.00 
RAM 21 + eahraewee rerart іл ағ ero 838.00 
НАМ 2 _--- cease iiam 1.07000 
M- DRIVE Н за 4 дез ати RES A .. 1,199.00 
INTERFACE BOARDS 


Ч ин 4Яһаһалал»,.»- es > 


‚ 245.00 
369.00 
650.00 
750.09 
575.00 
575.00 


Interiacer 1 ..-. 220.00 
Inlerfacer 2 99439 цч накь заа въз ефвва ее w 245.00 
inisiüopra ..................... ЗО 
Intécacer 4 p=. teeh whtarteheten phe iy 349.00 
DISK CONTROLLERS 
Disk | в. tanmpabtaphea or чара 399.00 
Disk 14 щение оер заттар ета рна ра р фа ае 575.00 
Disk 2 (In 1. CP/M BO) — CR s 
Disk є t s рф te варим они кь 750.00 
DISK DRIVE SUBSYSTEMS 
8" Floppy’ Н-40 46:84 қ3чуағбайфьаагв 4,595.00 
В" Dual H-40 wienc} |kvnay*»*5ru-ssuasa 5,000.00 
Dual Floppy Subsystem .....,..:.. .. 2,895.00 
MOTHERBOARDS AND COMPUTER 
ENCLOSURES 
6 Slot Мое шад . saa. 5. a: ue . 129.00 
12 5101 Motherboard sas s к. .. 149.00 
20 5101 Motherboard... .,.,...,... ,- 220.00 
Englasure 2-D ..,..... . ... 739.00 
Enclosure 2-Я .. sa ............... 785.00 
a ppl BOARDS/CONTROLLERS 

Memory Manage .. ...,.. ...... ) 
Y^ cimi Т ЗЕ vierte 


Г ре "m Ferre cpm enit 
B087 S 
— 


tee Jae *4-- 


сті Board lor 8085/98 ....... 379.00 
`1 ураг fram date of purchase by end 


OPERATING SYSTEMS 
CP/M 22 (Disk 1) жі... Pa © f.» v 
СР/М 86 (Disk 1 8085785] 
МР/М 8-16 {Рог 8085/88) .. 
МАР FORTH OS РЕГЕ 
OP/M БЕК , . _..... а. 


150.00 
193.00 


SIERRA DATA 5-100 BOARDS 
SDS-5BC-100- 2780 (4mbhz) master 2 serial 
2 раг: floppy controller: 64k ram 555,00 
SD5-S58C- 1D0SAmhs slave/2 — 

2 paAr/64k га .,..,..... ео ‚ 365.00 
SD5.75I0. 4-4 senal ori #0 hd етер 250.00 
SDS-MUX-RS232 mulliplexer bd ......, 235.00 
SD5-HDI-M-HFiaid disk bd for micropons 129.00 
SO5-CPM/8105-cp/m lar SBC 100 

W BIOS ..., 150.00 
SDS-Turbodos- Mulli-üsr "far master 

& 5laves че: whe раз 645.00 


---” % It 


Е-РВОМ ERASERS 


E-PROM ERASERS 


QUV-TB/1H (hobby) 2... . . .. 4895 


QUV-TB/2 1 findusinal version) .,...,.. , 68.95 
QUV-T8/2P (w/timer А safety switch) , . 97.50 


1-800-545-2633 


AND RETURNS 


Prices subject to change without notice 


Anchor Volkmodem — 300 Baud Опо/ Answer 

Direct Connect . "tame b АСАДГА ЕЛУГЕ 59.00 
Cable for Above ee eee es ee ee 2 eo eS +- 9.95 
PEE | ...:..................+„-.+ Өй 
Hayes 1200 . 454 ks t avunmuhAummk да афо рч 489,00 
Novalion D-CAT BEEN EE ia da MORE --: 
Novalion J-CAT . 103.00 
U.S. Robotics “Password” — - 300/1200 ' ` 375.00 


OUR BEST BUY | 


ANCHOR MARK ХИ 


200/1200 Band Auto Answer Auto Dial Dirpcr 
Gonneci ое Modem w/RS 232 Cable 
included 2 Telaphone Jacks, Low Power (БО MA) 
Dis! Tone Deteci p*u*aa a oh la ea pw wna 279.00 


GREEN 
BMC 12AU (15МН2) 80 Colt 12^ 
US! Ра. 1 {20 MHZ) Hi-Res/8 
US! Pr-2 (20 MHZ) Hi Res; 12 


ead nduwa 


AMBER 
ШЕ Р1-4 (20 МН2) Hi-Res/80-Col/9" . 


‚ 125.00 
USI РІ-3 (20 MHZ) Hi- совла Col/12" .. 119.00 
OR 


Атдек 1-12“ ВРЕ. ro Apple) . . , 259.00 
Amdek 1+ Composite wiaudio , 2. 27500 
Amdek 8-12"-НОВ (For ІВМ-РС) w/audio 419.00 


OUR BEST BUY 


OUR BEST BUY FOR APPLE 
ЗАКАТА SC-100 Best Composite Video for Apple 
According to Creallve Computing Analysis 275.00 
OUR BEST BUY FOR ІБМ 


Princeton HX-12-RGB (For IBM-PC) ... 459.00 


ADDS 
Viewpoint-A1 Мне} ,. TE. i 
Vrewpornt-Á2 (Green) . 539.00 
Vsewpzeont-3A + (Green), қ 509.00 
Virwpoint Б0-бате as Televideo 825 ... 715,00 
QUME 
OVT- 102 80 Со! Green (810 comp) ..... 549.00 
QVT-102 ВО Col, Amber , a 1.22. . а 580.00 
OVT-103 80/132 Col! Green , ... . . 865.00 
OVT- 103 BOs 132 Са Amber вет өү 835.00 
OVT-108 80/132 Cœ Amber (925 comp) 715.00 
TELEVIDEO 
ТУ910 


io ровер 1 Five reswtpantmnauda. + 


TVS1D+ + -<ңі5-4-% idm-wwyempumasendmut 

TV925 att шов ee ee лд. - 715.00 

4 кәчтзаервеззяй 9 Fs ‚ 925.00 

жа FOOTER EH rh "ry ++ 1,019.00 | 

znd Page Memory W.*ec4dovcbétnd ta „а. ADD 25.00 
RG 1000/ТУ80 Graphics Upgrade 
tor 925/550 % aa ee мы: 


AC SURGE ELIMINATORS 


Lemon (GAC outlels-3 prong) _..._......- 44.00 
Lime (2:- for pwr cord w/on- ой swilch) 69.00 
жен т surge + ЕМІ fitter (6 outlets) .. 95.00 
i3 (3 оше) AC зигпе/ EMI filler , 69.00 


Grizzly (200W) uninterruptibia power System 

а (BOW) unt Прин OOO 
AN unintarruplible power «лир 

* surge protection ..,... .... ... ... 1850.00 

RELAX TECHNOLOGY 

Goth in Metal Enclosures 

POWER CONTROL 1 59.95 

ә Master Control, Switch, 3 PWA Switch, AC Surge 

Protact, Є f. cord 4 PWA Әшім Metal Enc. 
POWER CONTAOL2 . . . 7995 
Same excep! has ҢҒ) Nowe Suppressor 
Gircte 187 on inquiry card. 


529.00 
565.00 


За! Lake City, Utah 84119 | 


8 YEARS (1976) 
COMPUTER MAIL 


CALIFORNIA RESIDENTS 


1 AST PRODUCTS 
Combo Plus (Seral/Par/CLK 64 to 256K) 259.001 


OUR BEST BUY 


Six Pak Plus (Serial/Par/CLK/64K 
Expands to 384K} .........,...... sos 3 270.00 
Зы Pak Pius (Seriat/ Par/CLK/384K) аза 569.00 


Mieg- A-Pltus (Sena CLK BAK 


Eapands to 250K) —.......... ee ва » 270.00 
Meg-A-Pak (Expands Meg-A-Plus 
16 512K) **r етте еее» «4ғөк:4 270.00 


AST-5251 (Allows canneclian ol ‘IBM PC 
10 System 340038) TIPP “42... е. 749.00 
Game Port Kit (Specily Board) .,......... 45.00 
Par Port Kt (брессіу Board) ...,....... 45.00 
Seria Pon Ки (Specity Board) dives ву 4 45.00 

COMPUSEAVE D.C. HAYES 
Smnanmodem 12006-Smaricom 2 


wisgliware ....;,...............ь...... 429,00 
Smarncom | 


пи рака лю а цинк ena 400 


KEYTRONICS 
Епралса your УШ a Әл. 
RHET „ае -› «+ ае» norat ., 210.00 
MAYNARD 
Controler .. , ..,... ........ 160.00 


Floppy Controller (Бела!) + %азя»{}һ»таар» 1% 
Floppy Controller (PAR) 
| Sandstar MDD-FDC 


230.00 


MODULAR lar 5*4" or 8" drives} 205.00 
ADD-OKS FOR аса!!! MOD .. .. . 60.00 
SANDSTAR Sena МОО ....... . 79.00 
MOD-FOC Clock Calendar MOD 69.00 


Game Adapter МОС 49.90 

Sandstar Mulli-Function Bd (Holds up to 
6 modular add-bonB ........... .. 4. 02.00 
1.195.00 


NEW — 10 MG Hard Disk (Internal) 
wi Controlier 


4--4... кзре-ерезаа фә 


ACCESSORIES 


APPLE 
Lo 47————— — С 
Monitor й к 44 феи әзіз і65е Фа 95.00 
ALS 
CPM 30 Card + ""Lg*wTuiT-tbeyptut*esty 269.00 


2-Card И ord *2bt9à3)iexv)3n*iuttübbti 119.00 
Smartigrm 2 ,.,......................... 139.00 
ASTAR 
COMPUSERVE 
Beginner's Kit (5 hrs. time) ............. 32.00 


Videoiax Software for ЈЕ 55.00 


COOL TIME 


Fan, Surge Protection, Нені Time Clock 2 Outlets 
lo: Printer А Monitor .......- 


АЕ Моацівіог 18.00 


"казафвараан ұта 


жж жі an 5. 


| GENERIC 
TM Video Midex Compatible) ....... 99.00 
Joy S "YR, ae *wovithhv*ese^sonsfu 20.00 
КН. РРСРР н cac ака» -|, ТЕБЕН 


MM interface әрізегеря жтезтвсастечяа кар» 49.00 


F Modulalor - + —cuwmwuwxd» тән кш атса а 15.00 
188 RAM Add-On , . -.............. 40.00 
HAYES JOYSTICKS 
Mach й (Foe li & ПЕ] ..... ........,. 3395 
Mach Ш (with firing button) auwdwuwagua 42.95 
HAYES MODEM 
Micro-Modem НЕ . 224222£2« 999.00 
Micro-Model ПЕ w/larminal package <. 278.00 
KENSIMGTON 
System Saver? Fan 5 Surge Protection ., 75,00 
KOALA 
Graphics Tablet ,...., ............. 89,00 
KRAFT 
Joysbck tor НЕ ъф 542 гевьно dun 44.00 


1-801-972-2717 


Circle 187 on inquiry card. 


1780 West 2300 South 


Vu rw 


The Great Salt Lake 
Computer Company, inc. 


P.C. PRODUCTS CORP 


Rainbow Color Card ‚.......,..... (sv 375,00 
@ 4 Timas Better Than IBM Colar 

9 Expands to 128K RAM € PAR Port 

e Senal Port € Game Adapter ө Ligh! Pan Int] 
& Mono Output © Composite Output 


PLANTRONICS COLOR PLUS 
Calor + Colar Display Card (16 colors) .. 379.00 
PRINCETON GRAPHICS 
NEW PGS HX12-H|-Res Color The Best 469.00 
PGS-SR-12. чи NEW "виток eee тила CALL 
PGS-MAX 12 .,. NEW ............,... CALL 
QUADRAM 
Quadhnk— Allows Apple Software іс bs used In 
ІВМ PC HAS БАҚ Ram E^ Рай Display 
Gen-Disk (ntl. кезекке, -..»-« oe MEOS 
Quadcolót ................. ... ... 41900 
Qundboard! w/624K l.a, ,,...... . САШ 
Quadboard WwiGAK Lu, ..,............ CALL 
VISTA 


Diskmaster (controls 5" 8 В") dnves 
ij Soltware inciuded at татъьйаче?е е ^ +ъ MN 169.09 


IBM COLOR CARDS 


Атдак MA! Юр 4: $ 44% 4» +8 "фп 495.00 
РС PEACOCK --.,...,:... ... .....-... 000 


OUR BEST BUY 
IBM UP-GRADE KIT 
INCLUDES 9 EA 4164-200N5 FOR EXPANSION 
ON ALL ІВМ PRODUCTS WITH PARITY 
$52.00 /рег sel 
. $48.00/per ве! 
46.00/por set 


re eee enna eens cen ne t 


MICRO-MAX 
View Мах BO (BO Col for B èj a, 22144 149.00 
View Мах BOE (80 Col w/64K Матогу 

Eapands Іс 1280) .,.....,....., o5. 139.00 


MICRO-SOFT 
Premium Soft Card ПЕ .......... os тож. 379.00 
Multi-Ptan ada bad A9"*-92.8 09523641 к.“ 175.00 


SoNcard (280) t ті хи ath в + ap #353 239.00 


MICROTEK 
Dumpling О (Expanda to 646) ...._... 338.00 
Dumping 64K/1nterface and Graphics 
— (0€ \ 235.00 
GX-P Par Interface Card 


uflat ....,... 
Dumpli 
and Cable ......,........, єчє э Ла» „+ т 
Parallel interlace Board {RVETIG) —— 9000 
BAM 16 (16K а “оп Memory} ... > 55.00 
Бена! intedace ................... .... 99.00 


NOVATION 
Apple Cal ll w/30Rware ..,............. 269.00 
ORANGE MICRO 
Parallel Inlerface (No Graphics) .... ... 61.00 


Grappler * (Graphics eric «raver, 119,00 
Grappler + 16K (Butter and 5 to &4K) ze- 175,00 
Bulle Board ... .. TB 


К ж 


TG PRODUCTS 
Joy Stick—For Apple ! + .............. - 3800 
Paddies Foe э азайа. Chee ee ae pean ань аъ 29.00 
Selecta Pori an "tr wee eh ew kee һа j a 38.00 
VIDEX 


Uitr'algrm ааа шщ + arpit -3"5235]3242241 ж 279.50 
Videterm += ьч * t ч b а.-.. 179.00 


VISTA 
ABOU Floppy e еі tor 8" Drvas .... 300.00 
A-Bo0-1 С uM e .%-..... И 


| OUR BEST BUY 


WESPER 
WIZARO BPO (Same as Grappler + 16K 
{ rato Ie ak oe eee eee чу САЯ 204 т 149.00 
| ARD ІРІ (Same as ing” d 
Specily Printer) ..... . . T&.00 
WIZARD EBO (interna! Bu Het “for Epson) 


Salt Lake Cit 


Micro Sci A-2 (36TR) = ws ante s as 


109.00 | | 


EXPERIENCE IN 
ORDER BUSINESS 


SAVE 6% SALES TAX 


oM DISK DRIVES 


coc 


СОС 54" 3408 DS/DO 320K Ouest Dnve 225.00 
QUME 

Sis" #142 - (40 TR) 320K V НСТ Beh Drive 

w/ Brackels жез "B à {мае I 1 ‚09 


PANASONIC — BEST BUY IN % НСТ 
5%” JA-165 (40 TR) 320K % НОТ Direct Dirve 
wiBrmckels |, , 199.00 ea. 
2 tor 385.00 


TEAC 
54" F-55B (40TR) 320К \ HGT Direc! Drive 
(For Sanyo & (BM) w/Brackels = ,,. 199.00 ea. 
2 tar 385.00 
SHUGART DISK ORIVES 
SA455L-1/2 HGT 320K DS/DD 
w/BRACKETS .... 200.00 ea. 
2 tor 385.00 


TANDON DISK DRIVES 
TM 100-2А 320K DS/DD ..... .. 209.00 
TM55-2 1/2 НСТ 320K DS/DD 249.00 ea. 
w BRACKETS ....... ios seana 280,00 lor 2 


OUR BEST BUY 


MPL 
B-52 (DS/OD) 320К (Saves Dish's А Disk Head) 
Standard Size 80. 


tù іе-. à ач 


у) же -Іі кі = а 


TRADE youn sw pawe 


STANDARD SIZE 
SGL SIDE! ОВ. DEN FOR DAL SIDE’ DBL DEN 
DRIVE $75.00 ALLOWANCE 
STANDARD SIZE 
OBL SIDE: DEL DEN FOR 7» НСТ DRIVES 
{Your choice) 
$140.00 ALLOWANCE 


STANDARD SIZE 


OUR BEST BUY 


Micro-Scl XL (SSTR) .. - НЕМ... 179.00 
Some аз А-2 Except Plastic Case 


% SIZE 
Super 5" — Тһіпіле 163K 40TR 
Bell Drye ............ ЧЕ” E 


Super 5 "Blue" Thinline 163K 40TR 
Direct Drive ,...... ..,. .,......-..... 198.00 
Super 5 "Red" Thinline 163K 40TA 
Teac Drive 


225.00 


Vt$ün.ttbteüslttbhyua ізшанаа» 


RANA 
ete ded nde dw Bd su bd xut am 245.00 
лают арага 359.00 
sh шъ <= 489,00 


RANA 1 .. 
RANA 2 Dol Sided Т” 
RANA 3 Quad Density . — 


ALL DRIVES 1 YR. WARRANTY 


APPLE DISK CONTROLLERS 
Micro-Sei [35TR) AAP ere ete Cede hee we 60.00 
Generic (35ТВ)..,.......... ............ 50.00 
Micro-Se1 (40 TR) бав дь фоне 4394254 -Ueox*w 89.00 
RANA вале REE GR RASEN Re а 85.00 


MAIL ORDER TOLL FREE 
1-800-545-2633 


TERMS 
Open account (о slate зоррогіей universities 8 
companies with high Dun & Bradstreet rating. 
1% surcharge on American Express only. 
Visa, MC, Check or Money Order 
U.S. Iunds only. 
Minimum order 115.00. 


Utah 84119 


+ ж + - - x = = 


т e — ë r “иен” —— = => — 


' 
* ша = = 
ч . - M uL ж” -ш- 


- = ж = = ~ = жә. шт м“ т ч - *—— a = == — — — --- = - 


Heo а a а - = - жш 
E -— - — — c 


Dual QUME 8" Floppy 

Drive Subsystem With 

5100 DMA Controller 
and CP/M 816"!!! 


2.4 Mbytes of On Line Storage! 


me $1495. 


20 Slot IEEE 
596/5-100 
Malnirame 

with Constant 


Voliage Transformer 
Durmg thes roc eni move, CompuPro discovered a Му pallets of hat 1982 
model maanames They do nol inchate most of Tha currant coametic 
heatures such as svoudediprotecied meret swatch, or malfipis rectangular 
әйт on the tear pang for hard desks. Ав ам year's model, we can oher 
Імее maintrames H Wrermendous сома! 
ә Ромы supoly BV @ 25A 164 @ ЗА 
Кона Aw Коше wil Files 
AC Une Fit and Convawence Ouilets 
Punched fie Мине “O" Connectors 


кв. 
ROROTICS tec 


Auto Dial/ 
Answer 

1200 

ж Же” Baud 
k Modem 


PASSWORD 


BEUSAPASSWORD List Price: $449.00 


Rack Mount Price 


List Price: $925.00 Ша Price $975.00 S ALE 
$595 $649 | save ovER 51500. | price S2 95 
(Sh WL 55 Ins) Ih WL 55 Ibs} BESPPOZ — (shipping weight: 52/05) yat Bos о) 


BUY From The WORLDS LARGEST SUPPLIER of 5-100 Doards!! 
Сотрорго 2 ADVANCED 


DIGITAL 
CORPORATION 
CPU BOARDS, i prce tin Prce ! i а 
ВНШ 05 СРИ БЗК AST AMM: $ 655004 444.05 — 180 SINGLE BOARD COMPUTERS 
веса CPU БЗК CSC 10Мні $ 85000 $ 165.00 —— tine: = Ust Price BALE Price 
GEGATSIGSA  CoProcesane М/8086 only ABTS 75000 $ 494.98. | ВИСКА | SBD-X00 4 MHz ZBOACPU ARTS 74100$ 618.00 —— 
ВЕСИТЬ | Co-Processce н/086 оу CSCS 850009 066.05 | БЕЗ: 580-3006ыні 2808 СРО лАТ5 d2500$ 6800 | MEADCRUPMIZB — Super Six EMH: 125% Master 5995 00 8849.0 
BEGNTS1087 СРИ 0056/5057 AST s:05000$ 938.00 | МИНИП — ZBO States System ABT $ 45000$ 200.00 wil ADE PS) А5272 Serial Adapter 
BEBETNISNT — CPU 8086/8087 CSC 3115000 $1006.00 | ӨШИ — ExpandcRAM IV 256K ART — $1145003 878.00 | SEARCSPRSLYBIZ® Supe Stave GMH: 128% $69500 3585.00 
BEGATB1080 — CPU 6005/88 АВТ $ 495009 34495 | 8510534000 — ExpandoRAMIV 25GK — 5190000 6107600 | SEABCMICIS —— SunerDuadlo in anes 575000 3885.00 
GEOETSISEO — CPU 8085/89 CSC $ 595003 407.87 ЕПС ААТ КАШЫП Supe Quai lor 0" ӛме 5750.00 5605,00 
BEGETRIOSO БМН CPU-Z ААТ $ 325003 27805 | 8230532097 — ExpandeRAM (10596 255K $ 825008 748.0 SOFTWARE & ЏО PORT ADAPTERS 
GEGETEISG® — 46M CPU-Z CSC _ $ 4125003 347.87 | 0580323018 — PROM-100 wsbibwa AST 5 295.008 216.00 
- 89032808? ЛАМ Duk ты ААТ 5 n 17200 | rrm РМ) 85232 EM Айз! 35.00 
р 1 13053208) НОМ Dise 128% AAT $ 35000$ 319,00 | meADcces? Centranécs Partis, Port Agapie i 
DISK CONTROLLER DOARDS 810338096 —— 00-8 4-Рол Asyne Be, ART 5 600003 549.00 | BEAOCCRMSE*y — Advanced Digtal CF/M* 22 150,00 
матар — DUK (AAT wCPAM*^ 22 367000 $489.00 | mrspgssOg3 — (YEH В-Рот Async Ber AST 5 69500 $ 59.00. | BEADCCRMIO™ — Advanced Dignal СҰМ Plus" 1510) .00 
When purcbased with two Б” dlak driven: $430.00 | ats6$98034 100-8 4 Sync, 4 Async, B-Port & 795 00 9 000.00 | BEADCTBOS4U* 4 — TurboDos" і 2, or 4 Мини 50.00 
BEBETSAD!8 DISK 1 Fioppy controller (ART) $495.00 $425.00 апа! UD AST «Негізге * wih 0 ta specily Super Quad, E ин Super Su 
Мант СЕМ” 2.2 or 280085 $148.08 | 6230358000  vermalcopy Ill Floupy 3 51-506 $ 85500 758.00 | tRepace t with ҚҰ ІВМ“ 3740 formal 48 5А АЙ TPI бота! o 
мутын: & BIOS, 8" S/Ü Оек Hard Disk Controller M lp 5%” 95 TAI format 
Ве CP/M-B5* for CPU BORAJBE frakon [| BkütiYH120148" w/5u" unbanked COM" 30 8108300 $ ва. 51506/5А1000 
& CPU BOSE/87 CPUs REPOBIT333148* v/8" unbanked CP/M* 30 — 5108200 $ МӘЖ 1 
winanuals, BIOS 8" 5/0 бак BEPDRTI32ET42* w/S'." tanked СРМ" 30 — 108300 $ 988.00 HARD DISK CONTROLLER 
МИТ — [SK 26" hard disk сөлігіш $795.00 $908.08 | ШЕРОӨГІЗЕ 48" w/8" haud СРМ" 30. $1087 009 808.00 
WERA. 22 (ALT) 010535000 — Versalioppy (0896 (ABT) $ 400D0 $ 344.00 BEADCHOCIOOIS 57506 547 Winchester Com $500 008395.00 
ШЕПТЕ 0150 3 51-506 type S^ hari $79500 SEBRAE | REPDANTZ28L41* 5/54 unbanked (ЫР 10 5 58800 $ 424,60 | GEABCHDCIOOIN — 5“ Winchester Cont. $50000 $285.00 


dak controle w/GPrIM-Bo* & 
СРУМ-88% (АҚТ) 


О BOARDS 


6:0575010 System Support 1 Mutbiunctioa $45000 $318.85 
vC IAAT) 

BERUTSSO1G/BO53! 551 w/B23! Math Cip AAT $645.00 $570.00 

GEGSTUCO! 0/0320 551 5272 Math Crp AAT 584500 $578.00 

кентас Intertacer 3 - 8 port serial (AAT) $59900 $499.05 

8288133040 Ітегінсег4 - 3 Sertal 1 Centon: $45000 $310.58 
ка Paraltet 1 Рага (AAT) 


8/16 DIT MEMORY DOARDS 


880752518 RAM 16 12MH? 32K Stabic ААТ% 55000 $ 488.068 
DEAR TH202 | RAM 71 12 МН) 128% Stoic ABTS 395 00 $ 895.00 
я ВАМ 22 12MH: 250K Stak ABTS 1750 00 67225.95 
ЕШЬ? iM DrierH*512& RAM Disk &&T$1175 00$ MALES 


532500 174.85 
337500 370406 


L3 p LER: 20 Shot Desk Top (AAT) 
BESUTS 12750 20 5101 Rack Mouni (AAT) 


ГЕЛ 


Manpisciu ed by Vector Бреста Co. ander Ила hum CempePra 


for more Compara Specification 


ist pages 2 - 33 af cer Ипи Catalog 


REVCTERQQUGFE — interfacer 1, 2- Serial (AST) $29500 $219.00 
ЕСТАЕВ РИ intortacer2,3-Par.i-Ser (АБТ) $32500 2238,00 
METCTREGORB1TR RAM 17 БАК 10MEBZ $5000 $289.00 


Static ВАМ (AAT) 
Compufire is a registered redemir of ConipuPra 


ВЕРОВТГ230142° wil” uobankad CPM 20 
REPORTER JAA" зы” barked СЫ” 30 
EEPDETEZ28 144" wil banked CAH? 30 


$ 588004440 
$ 58800% 424.00 
$ 586.00 $ 424.00 


CPA- Piu” (3.0, configured for Іле 58-300 


Ses Compiets BSpscilicplloans on Pages 12-25 
Of Gur '83/'84 Engineering Selection Guide 


(#octagon 


BEQCTECATMOP 8087 fo CPU &/16 


EERCTCPEEB — CP/M-R6" 
BEIOCTCONCPMER Concurrent CF/M-BD* 

Н ТИР — MPH -85* 

11144114 51.506 Man Disc Controller 


$ 308.08 
кыш 
$ 155.00 
$ 405.00 
Б 59500 8 474.8 


ЕСТІДІ 192М0 Hard Duc Subsystem $2295.00 $1808. 00 


BEGCTS268T@H 256к Static RAM (AAT) 
BEQCTOSIZE 512K Dynamic RAM {АВТ 


5105000 $1715,08 
$1450 00 61345.00 


See Spaciiications on Pagss 12-27 
Of Our '83/'04 Enginsering Seleatian Guide 


COMPLETE OCTAGON 8/16 SYSTEMS 


ЕНСЕТЕНЕШЕРИ w256% Sialic RAM A MPIM-BG" 


57358.00 


IOCTIIEECPM w/255K Sistic RAM & Солгіліеги (Г.Р) М-В6 67350.06 


ПЕОСТЕЈЕВИРИ w;512 K. Dyramic RAM & МР/М-ВЕ 
MEOCTRISOCEPE w/512K hrame RAM $ Гру) 


CP/M-86 


39.00 
$7350.00 


Еее Complete Specifications on Page В Of Dur 
Mow '83/'B4 Engineering Salection Guide 


ORDER TOLL FREE (800) 422-5922 - CA, AK, HI CALL (818) 709-5111 


BEABCHOC(METL Меи program for use min гол- ДОС $ 10.00 
CPU beard /Suppae ой В” СРМ 
сораи disk) 
Ses Complete Sipacilications on Pages 14-27 
of our '831/'B4 Engineering Selaction Guide 


M ACKOTIUH Indereabeseal рабу 


МАХ: 1 5-100 SLOT 
1 МЕСАВУТЕ. 
Пе МАСВОТЕСН МАХ is a 256K ір 1 Megabyte 5-100 IEEE/SBE 
dynamic mero board ПтаҒ5 nght, op io 1 Мәріз/е an a singe 
$1andard 5126 S-10D board. The 1941 364 K is on the Hos! emid that plugs 
mio yaur туйини The учат ИИ] GA0K (5 located on 30b. HAY- 
back" cad thal allaches № ihe ost The MAX Family is вау suiled їс 
applications where density, spem. And sowan Меку are евала! 
Saa Page 16 Of Dur New 83/84 Engineering Selechan Gunde far Completa 
Specifications 
Өтізгің Intermaiian: The 256K and 384К versions include me fully 
sockeled Hoz! card The 6924 and Jasper versions ана inctude (Ме bully 
осте "piggy-hack' card Ши Price SALE Price 


ИЙАШ? 250K Deme RAM (ЛАТ) 51125 00 $1185.08 
BEMACIUUSEA 554 Пұпатк ААМ (AAT) 5146700 $1308.00 
BEWACHAISI? 512K Dynamic RAM (AAT) 7108000 $1706.08 
BEMACHMAIE | МЕС (уплаты: НАМТАЕГ) 744900 $7228 QO 
1 Merry Марта Оруп ДІК. 
Мнаба CompuPra CPE ВОНГ Weert You inet ondes Ihe CPU 
таба ма tantware № келе ponpe compalibty 
КЕНІСЕЕТИЕН Hares тұл ki B 
{лты CPU НІН 


ШІ 


мы i m a ғ m ж 
т а " a . ж қ 
- 

= 1 27:1 Е 
LI 


$289 
Fan Homir басдым List Prica Car Price 
BESTREEMIOR 120 cos, BO co (20 1051 539900 1388.00 
ЕНТЕРМІН 120 cps 132 coh (26 bs: $84900 — £299.00 
BEXTRAERINTR Sanal Interface Шу 10% ad 15Х $ 59.00 
BESTREERINTIAR Same as above «it 4 К Вий: $110.00 
GEZTEDELTAIO 160 ops 89 col {26 һа) $64900 авт 


ин. 


BERTROELTAIS 160 соз, 132 со (20 №] 579900 
es) £449.00 


ЕПЕМІЕЕТІМ 18 cos Letter Quay [25 


MANNESMAN-TALLY 
Lettar Quality Dot Matrix Printers 


BETALITIBOL 160 cps. BO co 121 105) 8579 


ЕТАШТІМІ 160 cos, 132 со {28 бы) $799 
BETALMTRIBISQ Replacement Fobbon tor MTIGOL $15.75 
&ETALBTEIE] Bd Replacement Fitton lor MTTBDL $17.00 


PRINTER CADLES 


IPSCOISEFTECP Contromcs Male lo Male Б 
BEPECSERF7ECP ІВМ РС” (o Cenironics Parallel 6' 
BtPECIBIPEÜ 6 5 conducior zivetded R5-232 


gas. 
815.608 


mim PRACTICAL PRINTER 
ag PERIPHERALS DUFFERS 


MICRODUFFER - Stand Alone Buffer 


БРЕМИНІҢМ — БАК Seri $34900 ние 
MFE 54K РУЗ 534900 Mem 
МЕРИНИ АК Expansion Module $17500 И 


MICRODUFFER il+ For Apple il/lle 
16K, Expandable 10 54K. Extensive Graphics. 
Звпаі & Parallel Ports. 


BEFRPNETPLURIBE arena! Cale $25900 9180.00 
MEPRPUETPLUTIGE өРағайн Caite 525900 18м 
ЦРИРЕВАРИСЛАВ Graphics Only Card 5 9900 $ м 


MPAPPRTINFALE Centrorecs Pale VO Cad $ 7500 $ 68.68 


DUFFERS FOR EPSON PRINTERS 
Compatible with EPSON MX, FX, AX Sertes’ 


and IBM Printers 
ЁРЕ Sara) BK butler $15900 $128.50 
КЕРА А Paralel 15K hier 615900 $1270.08 


VIDEO MONITORS 
SANYO 


12" 80 x 24 18MHz 


Part Sumber Васы Usi Price бан Price 
BESTODNERI2CÀA — Black & wia Display $24000 $148.00 
ОЗАЛ? Бау Аш $260.00 6105.00 
GESTOBIMATIZEN — Green Р11 Display $240.00 (148.00 
BESYOOMEIIICR Стовп 031 wrAudio $26000 1845.00 
BESTOBMEMTITCA Али Display $24000 $149.00 
MESTDBMM2TSCA — Amber «Алі $26000 6165.00 
19" RGD COLOR w/AUDIO 
тшм Мейит Res 3501350lnes $495.00 $348. 


BESYOOM ИЯ High Res Н480х 1240 dota $72500 $488.00 
сааны iva High НОО x 7240 dots $1085 00 0701.88 
Swppeng Weghii on above mondes. 124 24 рр Ба / 03" color DO ibe en) 


TAXAN 
12" 80 x 24 16MHz 


ИТАП Аты белу 59500 им 
SFTATNEIZN Green Display £17900 $11000 


12" RGD COLOR 


итди keadaan Вет ID les SG ам № 
[о] Tagen Ч Rex OU Ies КЫ $440.00 
Етим ЮМ dat Ае ME mes ФОА ШАМ 


15M Bi 


- - йш —F чь 
5 - — 


- rM" 


ишаа VS (Sh WA. 11 A 


i... MODEMS 


1200 Baud, Auto Dial/Auto Answer 


Pari Ши Вся ША Prisa Bar Price 
BERBEANLME TRA 120D boud with LEDS £599.00 мим 
нии 1200 Baud 5-100 Card 4000 $395.00 
TELPAC COMMUNICATIONS SOFTWARE 
BEMATELHUMA Software on Angle 5%" Formal пи 
BEPSNTELPACS. Software on В" 5550 CPZM* Disi $n 
GEDCNO408P — 1200 Baud Smartmodem 469500 $470.98 
BEPCHOTÓOP | 300 Baud Smartinodem 527900 $229.00 
EEDCROSOP —— Civorogadh 424900 м.м 
RENCHOIOOR —— MicroMadern ҮКІ 1000 ным 
БЕСІЮЮЮЕР | Microariert | $37900 пни 
60512068 — ВЫ-РС” ud Cad wih 559500 SORD 
Soliware мед 
RIXON 


1200 Baud Diract Connact w/10 Number Memory 


ВЕСИ А 1200 Baud біәге-Аіала Lint $49500 $406.00 
ЕМІН?І?А 1200 ВМ РС” MudamiZ №5) $19500 $398.08 
МИРЕ БМ РС" Modem Software (1 fh) тшш 
REPOERIZIN Юм Magen 5 Sofware Together ( Bs) $448.00 
MURA 
ЦЕНЫ ЭУ Baud Modem (2 65) 
$5905 870.00 
VISA PRIORITY 


9161 Deering Ave., Chatsworth, CA 91311-5887 


Hard Dis 
Y More Capaci 


2 
= a m = uw ғ ала = = 
а a 


= = e? r ere == = 


TI 


Stores 50 5%” Diskalles 
(Sh ҰЛ. $ ibs) 


— j 6210003513130 
——— $29.95 
51A" Double Density 
Soft Sector, 40 Track 


Use with IUM, Sanyo, Appie sad Mori Forsana! Camputers. 


PRICE 

Fori шам: Шәмікінее: їн 1 м: Zor More Banas 
BEWTSi40) ULTRA | 878.85 818.95 
мата ULTRA 2 832.00 830.00 
BERLINDIM MAXELL t 826.00 824.00 
шыр Maxe 2 839.00 837.00 
BEDENI041D — ОУБАН ( 834.00 832.00 
REDENID4?D ОУЗАН 2 841.00 $39.00 


CALL FOA MARE ЗАСТОЙ à 77 TRAGER DRES BOT LIITED MERE 


8" Double Density, Soft Sector 


шиини MAXELL + 844,00 838.00 
BENALIFO3108:200 MAXELL 2 8581.00 847.00 


ELECTRONICS е 


ORDER TOLL FREE (800) 422-5922 - СА, AK, НІ CALL (818) 709-5111 


Tere ВЕСА м. ВАС Cher Money Ода US Finds Oniy СА песие add B's Sales Tax MINIMUM PREPAID ORDER $15 00 Include MINIMUM УНР. 
РА а AAT AE ИР us! fr hp 1523 е5 015 49€ for each уота pori. roe ets 70 6 зелі freight сесі Just ізсіз, кім your pfens urbe: Prices 
oder ty rore есу nola Wie wil de пау beti Vo жедетілип prices Мо Мру, 1984 Cos exe d orders wel be crarped апр ише [mora We ge nol espere 


қаптарды Е Sole (ғұз fes теріні dide олу 


Circle 318 on inquiry card. 


ORDER TOLL FREE (800) 423-5922 - CA, AK, Hi CALL (818) 709-51 14 


Warranty! 


120K memor, 


FLIP "N' FILE 
„50 Capacity 
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ТИ 


MS- Dos" Computer yuter with Monitor, r, Printer, and Software 


Ф SANYO Runs Many aai с-сы 
dw fry Programs Гог IBM-PC^ 
NC Бч 50 = BEPDBSSSSP1 w/Green Screen 
e 16 Dil 8088 CPU ө MS-DOS™ Operating system @ЁР085555Р3 w/Amber Screen 
ә Sockeled for Optional 8087 MPU ® SANYO BASIC 
€ 128K of RAM expandable to 256K 
е Centmnics Printer Port MicroPro Software: 
€ 2 Single Sided Disk Orives ә WordStar* © ReportStar* 
(160K Bytes Each) € SpeliSter* © позы 
е 10 Programmable Function Keys e CalcSla® е MailMerge" 
@ Speaker and Joystick Роп € DalaSiar* 


€ Video and printer cables included 


e AMBER or GREEN Screen Monitor 
e GEMINI 10X Dot Matrix Printer 
List Price: $2034.00 


(Shipping weights on above Items 3 boxes 


mm hu 9 0 шн ш. 
E i 


| 4 Q RGB Color Monitors and Letter Quality Printere 


tbs. 30 los. and 20 is. тау be substituted at additional! cost 


Short- Circu if & мт оғ ое ма ћА NEC - 
SOLA' s Price- | - 2 
Increase! 

WE MAINTAIN OUR LOW PRICES THROUGH SOLA’S PRICE INCREASE! 


MINICOMPUTER REGULATORS 


€ Constant Voltage е ЕМНЕ! Filtering 
€ Total AC Isolation € Better Than Dedicated AC Power! 


UNINTERRUPTABLE POWER SYSTEM! "== — ы ын мине. 


ө АИТ Features as a Minicomputer Regulator! 98148313076 10 Ibs. 70 VA $ 16940 $149.00 

® AC Power Delivered When Power Fails! BESLM3I3114 — 48 (bs. — 140 VA $ 25944 $219.00 
|C———— ——PÓnünÁ————— БАЛЛЫ зэ A $ 30918 $261.00 
al — Са .ЖҰм- ПИ сэ мы um d $ 42884 $362.00 
BERLAP80050750300 750VA/ 10 mm 955 3186200 $1497.00 BESLAS313)75 — 60 bs | 750 VA $ 54605 $461.00 
ВЕЖІА260090400301 400VA/20 min 42502 316650 $7406.00 BESLAB313210 — 75165 — 1000 VA $ 63258 $534.00 


THE CLEAN POWER SOLUTION? munam soais 20004 $1754 $895.00 


SOFTWARE asthe test trices 


Port Gamba SALE FECE Pari hambar озсо SALE PRICE 
р ASON TNE семе 5399.00 сыны — MICRORIM - Base $319.00 
PC/ MS" меже 2 QM EM ШИШИП — WOOLF SOFTWARE - Move 8 89.00 
HARV - Havar $249.00 
DOS" 514" SENSHRLTMUNI MICROSOFT- Muliptan s:5g.oo "ытын те —Hh mm 
Ф — MIWIMMATE SOFIWORD 595. Multimote 8299.00 өрені SOFTWARE PRODUCTS, INI. - 8309.00 
ВЕ ОАЗИС LIFETREE - Volkswriler Deluxe 6189.00 
BESORSEII | SORCIM - SuperCaic Ш s240.00 ИШӘ MICROSOFT- MBASIC эр 
T 
CP/M-80 - MEDIREGEQ DIGITAL RESEARCH - СВАБС 80 $ 95.00 ВЕ MSERAZA MICROSOFT - MBASIC. 8219.00 
ШОЛ AS - CER 8259.00 ора — FOX & GELLER - Quickcode 8179.00 
8 DIT -.--- САВ ag 9770.00 вЕЗТЬУТААРАЯНО STAR SOFTWARE SYST - Star Patnam 8249.00 
8” 5550 m BLASTHHDAYS — ASHTON-TATE - Fridoy 8189.00 
! — BEMSFMLTPLN MICROSOF - Multiplan 8189.00 
FORMAT "то wicgostue - совой 871000 \ А 
АРРІЕ ЕЕА57006%40) ASHTON-TATE - ВАЗЕ В 8399.00 SIOMIWUPLUZA OASIS - Word PLUS 8 29.00 
BEMPRWOSTRZA MICROPRO- WordStar 3.3 w/&áMHz 8299.00 ВЕ МРАРИОРАКОРА MICROPRO - Prof, Optional Pock 8780.00 
CP M” G 180 Cod. 64K RAM, & СРМ 222 (includes MailMergs, SpaliStcr, 
/ SEMEFNLTPLMA MICROSOFT- Mullipion 8169.00 ond Star Index) 
ты MERERI MICROSOF - Softcara Premium іе 8299.00 ШУМА WOOLF SOFTWARE - Move-il 889.00 
DOS (280A, бак, а CP/M, MBASIC) SEBADBMKWRA — BRODERBUND - Bank Slree! Witler 8 49.00 
SELERSPUNNDA — LEXISOFT - Spelibinder $229.00 


М —— s — ара M 


ORDER TOLL FREE (600) 423-5922 - CA, AK, HI САЦ (818) 709-5111 


ШШШ 


DRIVES G ENCLOSURES 


5'A" FLOPPY DISK DRIVES 
камы” ЫР! Fut Неюі SS ABTPIL(S 185) $200.00 
РІ" МР! Fut Haight DS 4872! (5 bs) $100.00 
ВИР!” MPI Full Haight 55 JTP (5 ibs) $233.00 
BEMPO?* МР! Full Hight DS 96TP (5 4) $400.00 
11 417) МР} мН SS ӚЗІРІ (4 Кє} тан 
мм? MPI '4-Heghi DS STPI (4 fs) $200.00 
NETROTHIBOI — Талбой Full Нең! 55 ABTPI $179.08 
EETNOTMIO02? — Tandon Full Height 05 48T98 $212.40 
BETWETMIBI4 — Targdon Ful Height DS 06ТР] пын 


Replace wih № for MP! Door, ог 9 Xv Shuga 54409 Type Door 
51A" Disk Drive Cabinets 


ЛБ Зе әуе Cabinet (5 ibs) ГЕТ 
B2JMAPES | Dus Dee Cabinet |9 ins) $ аю 
EMRZCEG Dus winèmal Dala Cuble (9 Ibs) $155.00 


8" Floppy Disk Drives 


ишаа Shugart Full Heghi SS 118 ths} $248.00 
BEST NI Ehugart Full Hagh DS [18 №5) $476.00 
ЕНІНЕН бинте Full Hegh SS (18 Ibs) $129.00 
BIQNETBAEIM? Понте Fol Heg 05 |18 105) 00 


BEMITMIQPA828 Mitsubisi Fut Нем DS (18 Мт) 3375.00 


RENMPMIS MP! Full Hegh 55 (11 65) $380.00 
REM ATS MM Ful Нет 05 (13 tsi $480.00 
RENPMIO MPI Dual Vr Hagh 55 (22 bs) $788.00 
13 anti] MPI Dual Yo-Haght 05 (42 Ibs) 1830.00 
GEMPIATM МР! V-Haighi 55 (9 61 $340.00 
BEM P142 M MPI v-Heipnt 05 (5 t) $440.00 
ВЕТИОТМЭ401 — Tandon Ve-Menget 55 (9 ba 1325.00 
05 


) 
BETNDTMEAE2 — Tandon №-НаКМ DS (9 ba) $390.00 


Dual 8” Disk Enclosures 


Ail of (hese rugged enclosures лімге forced, ined a cooling nelly 
рез supply, wath the heal producing elements пал] Ig ийе Kr 
сай Мама operan The near ратын are punchan ку ihe appropriate 
Baia cables 

РИВЕР. Economical demon for (wo standard size B" lid 
Ки easy dre 220855 Power зору 5V& 4A, -5SV BA --04 83A 
ИТЕЛЕР, Cabna ky two Vr ері В” dris or d Іші neigh! B" Mappy or 
Winchestes includes Shugart type AC power cable 


Pet Member тега Lis) Friza RALE Prica 


BEW FD ESS? FOEDOZ Dual Ene (35 ths) 5250995 $325.00 
BEM(OTLOSZ SRM 01002 Dual Thin Line (12 ін) $225.00 3175.08 
BEMICTLAPIT MPI ;- Height OTL adapter КИ 3 2405 
ВЕСЕ ТИЗО Shugan 10 Quma AC Cane $ 4M 


BUY CABINETS WITH DRIVES AND SAVEI 
Combinattons with FDEO02 


SEPDBIEOERE2 г? 5SHUBD!R Drives $ 965.00 
БЕРЕР ШР wie МРН28945285 Devas $1048.00 
REPORIIFDERG2 9/2 OMETRAKB42 Orives $1194.00 
CEPDBITIFOETES! w/2 SHUBSTR Wives $1236 00 
ЫРЫНШЕ 22001008 Drives $ 499.00 
Combinatioas with 011002 
БЕРИТЕ. 72 THOTMBAB! Drives $ 871.00 
GEPORAITNE2 — w/2 THDTMS482 Drives 61039.00 
ЕМӘШЕРІ о? МРАТМ Drives 4 mi 
ВЕРША? w2 МРИ2М Drives $15.00 
5144" Hard Disk 
maT — Tarcon б Mb 19 6) $ 890.00 
GETEA? — Tandon 12 Mb {9 iba} $ 795.00 
БЕЛКИ — Tandon 19 Mb (9 ids} $ 608.00 


Рите aient ee 
dioi та а 
T ту: 


Dual 5%" HARD DISK DRIVE CABINET 


of the necessary power for two TANDON ТМ500 series or equrvalent 
eidem dives Just you can have 1 0M bytes of storage using 


twp at Иле Micrnpolis 5” Winchester disk drives and (fis cabinet Power | 
supply +5 GÀ and 12V 6A, The тка panel is punched (oe тас 20. | 


twn 34, and one 50 pin header connecior Fan cooled 
БННӘМЕР Oval Hard Desk Enclosure (Sh Wt 2000 $980.00 
SEINNBSO0) Sagie hard disk enclosure (SRWEC1TSIS) — $248.08 


BUY CABINET WITH DRIVES AND SAVEI 


ВЕРИТ ИОВ — wi? TM501 kres $1805.06 | 
РО w2 TM502 Ores $1000.00 
ӘРМЕН 2 114503 Drives $2140.00 


Өңі drives will ba sbippad separately trom сапан. 
La | forget 16 lactude shipping far each disk drive саман. В 


DUAL SIEMENS 
FDD1008's with 


ШЕОЕОО2 Cabinet 


$499.00 


SAVE $84.00 


TM1002-1 Full 


48 ТРІ Orive 
T n 


$219 569 


FETNDTMI002 


(Sh Wt 4 ibs) 


[Dres are sapped separata fom cabine ны | 


5A" Floppy Cabinet 

| Height 5A" 40 Track Holds 2 Half or Full | 

Helghi drive with 
Power Supply 


ВЕЈМВ2515 


(Sh WL? 66) 


DELAYED SWEEP 


Teves 45 VISA MC, ВАС Chach, Money 


— — 


ORDER TOLL FREE (800) 423-5922 - СА, AK HI CALL (818 709-5111 


w/TRIGGER VIEW 

100MHz 60MHz 
3rd & 4th TRACE 3rd TRACE 

BENITYTOSOF BEHITYESOF 


$1295 $995 


List $1585 00 (21 м. Lat $1195 [11 ta) 


О ШТАС 


Hitachi Denah Lid. 


| “BU Y YDRI VE/ AND CABINE: TTOGE THER AND SA VE!! 


$129.00 .. 


BESIEFOD1008 (be sure to Include 57.00 per deriva for shipping) 


| моми The Affordable UPS 
For Your Personal Computer! 


i $359.00 


200 Watts For S Minutes of Üpintsrruptabis Power With 
AC Surge and EMI/RFI Filtering Bullt-tn) 
Perfect for Morrow Micro Decision, ІВМ РС“, Apple ІК, 


nd many, many marg 


a 
ВЕРТІРС204 (Sh. Wt, 21 (hs) 8359.00 


НІ 


NEW! LOW PROFILE 


DUAL CHANNEL 
40 МН? 20MHz 
DUAL TRACE DUAL TRACE 
$695 $549 


Let 2395 nc i17 Inr | Let 550500 417 xi 


Circle 318 on inquiry card. 


рп PRIORITY ELECTRONICS eS) 
a 5161 Deering Ave., Chatsworth, CA 91311-5887 ` 
ORDER TOLL FAEE (800 05 4 23-5922 - CA, AK, HI CALL (818) 709-5111 


Серу CAresidents add 65's Sales Ti. MINIMUM PREPAIO GROEA 51100 Poude MINIMUM SHIP- 
PNGA насе нб for each әділ лгі pound. Orders over TO Ioa. sent freight совест. Justa cane, ЕЙ your phone атн Ра 
subysct to Cange wil nul notice Was witi fo ош hes omae pisces rough Мау 1984 Credi card orders ril be charged appreapnade ту. Wie ame net nesponsihis 
№ Fypograzhical өтіне Sale prices Ки prepaid orders ony 


[001008 
8” Drive 
Single Sided 
Double Density 


1717 
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‚тшт 
QUADRAM 
QUADLINK 
* 


* Runs Apple Softwave 
ж Turn your PC to Apple 
* Special Liquidation Price 
This Month Only 


List $595 $399 


C О M P U T E я 
Computer Components Unlimited mav be the King 


of Computer Peripherals — but. 
PIPELINE will be the KING of all IBM Products rn 
The Source! 


dd 


* RGB & Composite Video 
ж Same as IBM's Card 
ж w Par. & Ser. Port 


List $495 $349 


SANYO Р sanyo "' 
MBC 555 


CPS COLOR 
CARD COMPUTER 


* а Bit 8088 CPU ж Exp. to osek | 
ж MS Dos Operating System | 


ж 2, 160K Disk Drives 
ж Centronics Printer Port 


List $1399 $ 1099 


ANCHOR 
MODEM 
k 
^ 
ж PC Compatible 


* 300 Baud Direct Connect 
ж No Port Needed 


List $199 $94 


ж 2 
MAXIMIZER 
MULTI- 
FUNCTION 


b 
м. CARD , 


* 64K exp. to 384k 
* Part Ser. Port 
* Optional Ser. & Game Port 
* Software Included 


List $395 $939 


The Source! 


ел 
oo 


м 
8087 CO 
PROCESSOR 


* The Math Chip 


List $399 $1 79 


a — Э 
КЕУТКОМІС5 [| 


KEYBOARD 


k 


* Quality Keyboard for PC 


List $999 $1 79 


X 
IBMPC 

_ SYSTEM 

E 


ж 64k exp. to 256k 
* 2, 360k Disk Drives 
x Cir. Graphics interfcace Card 
* 80x 94 Hi-Res Gr. Monitor 


List $3098 $2469 


к Б 
X 


TEAC 
DISK DRIVE 
м 


x PC Compatible 
* 90 Day Warranty 


us 5299 $169 


Diz =. 4 


Ө We Accept MC, Visa, Wire 
Transfers, Certified Checks 

* COD's Avialible 

в All Prices Reflect a Prepaid 
Discount - 


9 Shipping Minimum 4.50 
© Purchase Orders Accepted 
* This Ad Supersedes ali Others 


* identical to PC's 
erformence 


E ж Runs All Software Graphics 


List $999 $1 99 


HERCULES 
GRAPHIC 
, CARD . 


ж Compatible w/Lotus & 


* Includes Par. Printer Port 


List $499 $339 


* 1 yr. Warranty 
x 9toA Set 


List $89 $49 


CALL TOLL-FREE (800) 841-0905 


For Lowest Prices & Fast Deliver 


IBM COMPATIBLE MONITORS INTERFACE CARDS FOR 
DISK DRIVES ANDER IBM & COMPATIBLES 
TANDON 3006, 12" Green РИВНЕ .......9 129 AST RESEARCH 
TM-55-9, % Height (360K)........ 5 909 300A, 19" Amber ....... reese 139 SixPac + 64K Par. & Ser. Software .5 269 
ТМ-100-2(360К)............... 5 909 310A, 19" Amber Monochrome .. 169 Mega + 64K exp.to519KSer.Port 969 
TEAC Color I + Color Composite ...... 999 MegaPack 956K option for mega.. 979 
FD55A Sql, Head (160K) $ 149 Color ll + RGBw/Cable........ . 409 Го + Ser. &OptionalPar.Game .. 149 
FDSSB Dbl. Head (360К)........,5 169 PRINCETON GRAPHICS EMPORIO .............. - 
Lage dp HX19, ВСВ РС Сору ...... te pe S 479 QUADRAM 
PANASONIC — SHUGART colori $ 919 
SA455-Panasonic ,........... „5 169 T i EE NE. 999 
CDC i Quadlink List $680, Regular $449 
9409 Dol. Head (360K).......... «шш ——— |) 1| | | |  |— — — — | — anb — — — — Special 479 
DISKETTES M c : Se DEM Teens ч 
PRINTERS; 2 — а uLLmhane o 0 ee | 
| PIPELINE | HERCULES 
OKIDATA ‚ 061./06;. Reinforced Hub 1 year Color Graphics Сага ........... $ 339 
МЕ ВФА (190 срѕ).............. $ 319 уеаттаїу.............. 4..... 5 19 PLANTRONICS 
МЕ9ФА (160 ср5)...........,., 499 Flip File Holds 70 (smk. plexiglass) 16 DARE газавы 5. $ 379 
ML93A(160cps) 15" carriage.... 729 ч IBM 
89 &92 Tractor Option ......... 59 mag ............ S 39 
92 893РІиз &Ріау ...........,. 49 әні ОВ 59 
C. ITOH Monochrome Monitor or Adaptor 309 
obe diac оне ..9 a IBM & COMPATIBLE FLOPPY DISK CONTROLLERS 
et ie И COMPUTERS WIT) ne ree 160 
| F-10-55 Printmaster............ 1319 Maynard w/Ser.Port .,........ 999 
JUKI IBM Maynard w/Par.Port .......... 999 , 
6100, 18 срз !г.аиа!.........., 5 449 PC w/64K, 1 Drive (1 Ш ........ $1975 Sigma Controller ...... APA ‚ 159 
ЕС РЕ ................ 199 PC w/64K,2Drives ............ 2195 EE. Gurus was OU noi comam eit 159 
PCXT,198K 10 MegDisk......... 4495 PC PRODUCTS 
| ac үчтү үү ни 23. 1199 Rainbow Color Card ........... 5 369 
MODEMS COMPAQ AMDEK 
HAYES MICRO INC Compaq 128K, 1 ae $1895 vU Do. .'................... $ 489 
Smart Modem 300............. $ 905: киенә! +... s-—— NS DUST COVER 
Smart Modem 1900............ 489 EAGLE Covers Monitor, Mainframe & 
Internal 1900B. ............ ‚., 399 PC-2, 128K, 9 - 390K Drives ....... $2550 ee ai ee $ 19 
ANCHOR молы 0o wA MORE ACCESSORIES 
Mark УІ 300 Baud ...... ae № _ COLUMBIA Koala GraphicsTablet.......,. 15 B9 
Mark Хі! 1200 Baud ,........ ... 969 1600-1, 2-Drives (360K) ......... $9595 8087 Co-Processor ...... ТТТ. 
1600-4, 19МВ Hard Disk......... 3875 К НЕ ,,.............. 39 
— wee ...$ 369 MPC-XP Portable ......... sereo DSRS Par.PrinterCable ............. 39 
* SANYO 
RIXON MBC 550, 1-Drive, software ,..... S 789 Е 


PC212A, 1200 Baud Stand Alone. .5 409 
PQ12A, 1900ІВМРС ,........... 409 


U.S. ROBTICS 


MBC 555, 2-Drives, more software , 1099 
Optional Serial Port .......... ' 


TAVA 


5 


Тһе Source! 


да са ла . iid алады 9-Drives, 128K, 9 Ser. 1 Par. Port, Color 
р NOVATION Graphics Card & Hi-Res. Green Circle 312 on inquiry card. 
AG 193 .........,.... ....5 449 _ . т $1895 


RDER DESK: 
213) 970-0177 
800) 841-0905 
OUTSIDE CALIFORNIA) 


MAIL ORDER: 
1142 Manhattan Avenue, CP21 CUSTOMER SERVICE: 
Manhattan Beach, CA 90966 (213) 970-0177 


Mon.-Fri. 8:00 a.m. to 6:00 p.m. 
Saturday 9:00 a.m. to 1:00 p.m. 


0164 


STATIC RAMS 


TMS4044-2 
MK4118 
TMM2018-200 
TMM3015-150 
TMM2016-100 
HM611§-a 
HM6116-3 
HM65116-2 
HMG11BLP-4 
HME11ELP-3 
HM611BLP-2 


81521 å 
ІР Low Power 


{45015} 


(950 па) істов) 


{450ns) 
(450na) (LP 
(250ns) (LP 
(450n3) 
{450лв) 
(450n1) 
{250па) 
(450та) (LP) 
(300ns) (LP 
(209na) (LP 


(650ns) {cmos} 
{250na) (emos) 


(55па) 
(4 50naj 
(300n1) 
200n1) 
250na) 
(200n1) 
{75013} 
{100 ма) 
[200па) {cmos 
(150n2) (emos 
(120ns) (emos 
(200ns) (cmos 
(7150ns) (Cmos 


(3G0na) 
(150ns) 


Әнін! 


Osial 


200 NS 


ie 
LP 
(120ns) (cmosy(LP 
lanan 

Quaei-Statlc 


DYNAMIC RAMS 


ТМ54027 
UPD411 
ММ5250 
MK4108 
ММ5298 
4116-300 
4116-250 
4116-200 
4116-150 
4118-120 
2118 
MX4132 
4184-2040 
4184-150 


4098 x 1 
4098 x 1 
4096 x 1 
8192 к 1 
6192 x 1 


* 163843 1 


16384 a 1 
16384 1 1 
18384 1 1 
16384 я і 
16384 1 ӯ 
32768 u 1 
65536 x 1 
6553562 1 


250ns) 
30078) 
300ns) 
2005) 
25058) 
300ғаь) 
250ns) 
(200ns») 
(150пь) 
120ns) 
15078) (5) 
{2007s 


DYNAMIC 


EPROMS 


256398 (ius) 
192448 (450ns) 
102448  (450na] {Еч} 
2048328  (450as) (5v) 
204808 |350гз) {5%} 
2048 x8 (460ns) (Бұ) 
204538 (450%) 
409638  [450ns| (5v) 
4096 x8 (450ms) (5v) 
4096 £8 (25001) (5v) 
409638  j200ns) (5v) 
4096 ив (45000) (5v) (31V PGM) 
409658  (250ns) (Sv) (21vF GM) 
409628 (20018) [5%] (21vPGM) 
079238 (450и) (5%) 
918248  [250ns) (Sv) 
2764-200 619218  (200ns) (5v) 
TMS2584 08192 х0 .(450ns| i5v) 
MCMBB7E4 879248 (45003) (5v) (24 pin) 
MCMG876b 819248 13504) 15%} [24 pin pet Өл) 42,86 
27128 15384 x B. (30003) |5у) 28.95 


i+ Single 5 ҮШІ Supply ZivPGM Program at 21 Vor 


Ж ж kHIBH-TECH X ж Ж ж 
НМ6264 вк. в STATIC RAM 


* Fast— 150 па * 45V Supply 
г 2B Pin — Gompatibla w/2764 EPROM 
* Low Power CMOS (TTL Compatible) 
200 mW Operation/.01 mW Standby (LP) 


HM8284P-15 $39.95 HM6284LP-15 $49.95 


ж ж ok х SPOTLIGHT Ж Ж ж ж 


х Computer managed inventory 
— virtually no back orders! 
x Very Competitive prices! 


1702 
2708 
2758 
2718 
27181 
TMB2516 
TME2716 
TM82532 
2732 
2732-250 
2732-200 
27Э2А-4 
2732A 
2732A-2 
2754 
2754-250 


1 


$595 TIMIM2016 ^ 


CRYSTALS 


12.758 khz 


AYS-1013 

AY3-1015 

РТ1472 

TR1602 

2350 

2651 

IM6402 

(145403 

(М5Е250 

GENERATORS 
BIT-RATE 

MC14411 


BR1941 
4702 


X8 STATIC 
200 NS 


$415 


"PETPETIATTII 


seo 


74С 351 
740154 
?аС157 
Tat 160 


150ns) (ov 
$5536 x 1 (20008) (5v] 
6559651 (15003) [5v] 


БҮ single 5 ғой supply 


COMS016 
COMS116 


TAC151 
746182 
746163 
740164 
74C 16S 
74аС 173 
тасата 
74С17% 
740192 
746193 
740195 
Te C200 
74С221 
T4C244 
T4Cc3T3 
74C374 
74С901 
740902 
74C90a 
742905 10. 
782505 
745007 
тасос 
740009 
Таба 
745911 
табат? 
746914 
74С915 
T4C918 
740820 


+ Friendiy stafi! 
x Fast service — most orders 
shipped within 24 hours! 


MCMB5655 


от Бұ 
ТМ548164-15 


UPO?7201 
7М589522 
uL N2003 
1242 

1341 
MC3470 
М<2480 
11090 
$5H90 
2513-001! UP 
2513-002 LOW 


ZBOA-CPU 
£Z8DA-CTC 
ZBDA-DART 
280А-ОМА 
280А-РІО 
2604-510/0 
ZBDnA-SIC/1 
Z80A-810/2 
Z80A-510/9 


CIRCUITS 
MIM5114 4.86 
MELD 
ММ5375 
ММ58167 
MM58174 


CONTROLLERS 
8845 14.85 
68B45 

HD465055P 


8300 = {MHZ 


58800 10.95 
68802 22.25 
GAME 

$86098 

60810 

66621 

68840 

68845 

68850 

6BB00 = 2 MHZ 


8.85 
12,96 
12.85 
36,85 
18,65 


г08СТС 
£BüB-PIo 
fes AUN KEYBOARD 
CHIPS 
ДУБ-2375 11.95 
ДУБ. 3600 11.95 
5 Ү5-260П PRO 1195 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 3-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TEAMS; Minimum order $10. For shipping end handling inciude 
12.50 for UPS Ground and $3.50 for UPS АН. Orders over 1 ib. and 
огап orders may require addilinnal shipping charges — pisasa 
ЕЕ nur talar department lor ihe ағыза, СА mesideoli muri 
Include 6%: ales Tax, Bay Area end LÀ residents include буем, Prices 
LL JMLMLIMUIUUM DENIM IM 0 MIT 
Iynographical errors, We гейегтт іне righi іс Nmit quamiiies end 10 
жыра! marche. АН merchandise subject n prior aaja 


CATSO2? 
CRT5037 
TMS9818A 
DPB350 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 * 800-662-6279 (СА) 
(408) 995-5430 © Telex 171-110 


%; Copyright! 1984 JOR Microdavicea 


558 BYTE May 1954 Circle 215 on Inquiry card. 


2114 „„ 8/5995 — 2114 „„ 8/81095 


74LS00 74500 VOLTAGE 


741500 i 74153173 59 74500 34 7451312 1.24 749225 7.95 
741501 26 7416174 (55 74502 35 745121 45 745290 220 R E G U LATO R © 
| 741502 25  7TALSTTS 55 74503 35 745134 5n 745241 220 TAOST 75 T905T 4 
| 74150 25 7415381 2.15 T4804 | 749145 аз 148244 ч 
` 4 74505 35 745128 в 795251 5 
MEM A hte goes 96 ўїз ТЕСТЕН 
ТЕТ 40 748146 5Б 745257 ‚35 
74L S08 2 7415191 89 74610 35 745151 85 749258 B5 
741500 2 T4L8192 79 mae 1 і : 
14811 48 — 745153 g5 2745260 29 
741810 35 74,519: тр T4518 35 745157 55 745271 2.45 
746511 8 7445194 48 И 74520 95 745358 965 745274 19.95 
?4LE12 26 74.6195 50 14522 25 745461 1.95 746278 19,85 
74513 45 ?€L5196 25 74530 .15 74816? 1.95 745280 1.95 
741914 459 74,3197 ‚70 74642 40 745169 4.95 755287 1.20 
741515 35 7415221 59 74537 BA — 745168 3,95 745289 1.90 
741820 35 7445240 95 74538 85 746969 395 745288 6 
Mum 4 "ums S2 2 hema 5) MES 7215 
4551 2 4 ' a A 
Le = 5 ж z 74564 402 14511 295 17145074 245 |7TBHT2K 8.55 
7487 23 1415244 129 № 74565 42 745382 295 74636) 7455 С,т= Т0-220п  K-TO-3 
74974 50 7651508 195 746167 1,95 е 
74.528 35 7415245 149 ME сб 19: 745169 695 748412 258 L- 70-92 
741530 25 — 7418247 175 74586 50 748194 1.49 745471 4.94 
74,832 25 7415241 98 d 4 4 4 | 9% 
748112 50 745195 148 745472 
741533 55 7415249 99 748112 50 745195 149 74544 115 SOUND CHIPS 
741,537 35 7415251 59 145114 55 748197 1486 1745462 1525 таат? 385 АҰ1-8910 1295 


741838 5 7415253 E: LEE: 5.05 АҮЗ-8812 12.95 
741.540 125 ?4L5257 59 
74L842 .45 7415258 450 
74,847 35 7418259 275 
TAL 548 75 74152850 59 
TALSAS 175 7418255 -55 
741,861 25 7418273 148 
741.554 ‚29 7445275 3.35 
74.555 29 174(65279 -49 
TALSS3 1.28 7415280 1.98 
74.573 39 — TALSZB3 ‚59 
741674 35 7415290 .B9 
741875 49 7419293 -BB 
741.576 49 7415295 .98 
741878 AB 7445298 4% 
746863 60 7415209 1.75 
741585 598 7405323 150 
TALSBS 48 74165324 1,7% 
741,590 55 7405152 1.29 
TAL $91 SS 7415359 1.29 


745124 275 745203 6,85 745570 2195 


748571 235 75489 B ud MC3340 1.48 


EPROM ERASERS 


f 


BYPASS CAPS 


(01 UF DISC 190/6.00 
01 UF MONOLITHIC 190/12.00 
л ЧЕ DISC 100/8.00 
t UF MONDLITHIC 100/15.00 


SPECTRONICS 
CORPORATION 


Capacity Intensiy 

Timer Chip (uW/Cm!) 
E 8.000 81.00 
В 8.000 119.00 
12 9,800 175.00 
30 B.600 255.00 
25 17,000 
17.000 


PE-14 
РЕ-14Т 

| РЕ-247 
PL-265T 
PR-125T 
PR-320T 


m м 


JALS92 55 7415363 115 f DATA ACQUISITION 

741593 55 7419254 1.95 — досоайа 1555 DACOBÓS 295 

741595 75 7418345 49 | ADCOSUA 448 ОАС1020 8.25 

74L 598 EBD 7415285 48 ADCOSDS 4,48 DAC1022 5.95 
| 741530? — .38  74LS3E7 45 MC1408L6 


7415109 349 74.5368 45 
| 7448112 48 7415173 1.99 
74118113 18 7419274 1.39 
7415114 9 7415125 «95 


Ja 5322 4$ 7457 v» № CONNECTORS 


RS232 Male 250 
7415122 2%  74LS)78 1.14 1 4 1559H зїп СА 202] 275 СА ЗОВ2 1.85 
ae RS232 Female 3.25 MB. M207 34  LMO4D(ses 7800) 1М565 E Unsere зло БА 129 САЗОВЗ 15% 

74815124 290  74L$379 135 MANI Н Үз ЕСЕ 79  LM248 $9 1М5ав 1,448 1М18 i 
74.5125 49 7445245 390 кайт, L M307 48 Смак 4.65  LMS67 59  LMIBIZ 6.25 СА 30968 125 —CA3085 480 
741526 48 7413386 45 ША5-19057 LM30d 6)  LM35SOT 480 NESTA 285  LMi830 3.50 СА 3059 2.90 — CAJDES 299 
74.5132 5% 7415380 1.18 мон 145 LMJSE Бі MES?! 295  LMiB71 5.49 i^ Lui im ра — м 
7415133 59 7415103 1.18 LMJOVUH 195  LM3158 1.70 МЕМ) 250  LM1872 5.48 E 

4 19 СА 3140 115 
7415114 39 74,3385 1.19 LM 305K 1 25 LMI76 2.7758 МЕЗ9Ф 2,78 LM1877 325 СА 3080 

, . M1809 i155 СА 3051 155 СА 3745 1.95 

LM310 176 1М177 195 1М708 58 LMI 

7415327 99 74,8399 %49 СА 3160 1.19 

р 2.95 2.49 

му - 1мин .09 13 450 LM711 79  ULN3200J 
741513 55 7415447 — .95 LMJ12H 14.75 LMHO 488 LHM733 49  LM2877 205 TI 
7415145 1.20 74415490 185 LM317/K 195  £M3NON-à 1.10  LMTZJH 55  LM878 225 
| 74.5147 248 7418824 298 LM317?T 119 м 160  LM?11 B6  LM2500 85 171494 420 75365 1.98 
7415148 1.35 7414540 1220 LM318 149  LM382 180 1747 55 (M2801 1.00 11495 185 75450 59 
7415151 55 7416545 220 INTERSIL LM3JibH 1,59 135 1.95  LM?41N-34 35  1M3800 59 Ті447 325 75451 39 
7415152 .§5 7415568 1.69 (Sinis aas BLUES NNI T 1,85  LM741H 48  LM3905 125 T5107 149 — 75452 28 
7415154 7.90 7415468 1.89 é LM313 125 — LM3BS ап  LM?47 59 1М5909 98 75710 195 75453 39 
74.5755 4% 7419570 4.49 № 117107 12950 LM {МВт — 140  LM74E Ag (М3971 275 75150 1.95 75454 39 
| 7415156 69 2416874 14.95 ICL?650 2,85 LM2322 1, МЭВ? ЕС LAIDA [.18 №2914 3.95 75154 1,95 75481 F2 

"LENT ж Ум аю ІСІ 8028 195 імі99Ю 495 LM39D 145 1М170323 185 1М384185 3.95 751 125 75492 ‚74 
74150 89 7413804 110 ICM7208 15552 1м12% 65 1М193 1.29 MC1230 1.090  MCAD24 345 75484 B9 
410461 45 741686 à LM331 195  LM394H ао MCiM9 159  MCA4DAA — 4,50 

` 5 120 Luiza 1.19  LM195H 5.00 MCI95D 119 ACAIZB 1.25 B 1 F ET 
JALS162 ӨЗ 7415588 240 (№32 140 NESH R95  MCij5B 1480 RC4151 355 
74161763 «695 7415588 120 L MAIB 175 NE555 34 МСІП72 6.85 (1.М4250 175 TLOT? 38 TLORA 219 
7415164 — .69 814506 149 LM317K 1,198 №2558 65 2141419 158 (44500 325 11672 119 1337 2,19 
74.5165 95 111.596 1.48 LM337T 1.95 МЕ558 i150 1М1458 -59 — RGCÁASSH 69 11074 £939 —LF351 љо 
1405165 1.95 — #811597 1.49 LM33K 695 МЕ561 2495  LMI4BS $9 1М317050 128 Т1081 S9 1351 1.00 
7415488 1.75 811500 1.49 LMI $9 МЕ5б54 295 21488 69 MIBG 1.48 тійа? 3.19 — LE355 1.10 | 
7415169 175 25182521 260 LM1456 M5  LM13700 748 TLO43 1398 LFASS 1.139 
7415170 148 25152669 4.25 Н TO-S CAN T TO-220 к TO-3 LF3S7 1.40 


... Itis a pleasure to deal with a firm that operates as you ШЕ | | 
do. You are a rare gem! | | 


| tell all my computer owning friends about the "good 
juys" at JOR. 


Your service is appreciated, and | am sure, pays off in the | | 41. 
long run. | | 
Your customer, Ғе 6. | | 


Evan Н. Foreman 


© Copyright 1994 IDA Microdevices 
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2716 «oss $395: 4116 ..... 8/5795 


CAPACITORS 
BARGAIN HUNTERS CORNER TANTALUM 


D-SUBMINIATURE шум мє шы 
CONNECTORS ЖЕН 1 Ш м 


DB25P  25PiNMALE 10/19.95 
DB25S 25PINFEMALE 10/24.95 
HOOD25 GREY HOOD 10/9.95 


CENTRONICS 
CONNECTORS 


CEN36 36 PIN MALE 5.95 45 . MONOLITHIC 


Jumong 50V .10 —.47uf-mono SOV 


IC SOCKETS D47ui-mono50V 15  .Ofuf-muno 50У 
14PIN sitowPRoriLE 100/7.95 и —— ELECTROLYTIC 


16PIN STLOWPROFILE 100/7.95 TUNE | = + м “i 


SPECIALS END 5/31/84 пи зше — — d is rH 
AL. 16у 
‘a say 


18 15¥ 

RF MODULATOR = — 

s нн. за 25V 

(ASTEC UM1082) QUANTITIES LIMITED и ee 60 25V 

х PRESET TO CHANNEL 3 NOW əл... COMPUTER i» 
* USE TO BUILO ONLY ООО: ООО GRADE 


16Ү 
TV-COMPUTER INTERFACE 16V 
+ +5 VOLT OPERATION $g95 — — 2 


OPTO-ISOLATORS mm WE HAVE THE COMPLETE LINE OF 


1.00 


110 | | DISC. TANTALUM AND ELECTROLYTIC 
175 | и Шы» CAPACITORS IN STOCK! 


1.25 
1.25 | LED DISPLAYS 


HP 5082-7780 
1.50 . МАН 72 - 
N377 MAN 74 3S 
: - = d ЕНО-357 (359) 374" 
DIODES ( FND-500 (503) 5° 
5. 1 vnlt zener j ў FHD-5977 (510) S" 


CA Р 
12.0 voll zener à А 112-311 Ақ? 270" HEX W/LOGIC 9,95 
(18914) switching 1 

400P IV rectifier 

200P!V 1.5amp bridge 

4Q00P)V 1,5атр bridge 

Dip-Bridge 


Б БЕБЕЕЕБУЬ 


mph лай дид. мї 


2N29 . JUMBO RED 
: | UM НЕЕМ 
NEW UN-USED | JUMBO YELLOW | 
M U FFI N FAN S LED MOUNTING HARDWARE 210 4 28 ріп ZIF 8.95 


TTL ZIF - TEXTOOL 
RESISTORS 


{Zero tneertion Force) 
3.125" Square 
HEAT SINKS 
М WATT 5% CARBON FILM ALL 
STANDARD VALUES SWITCHES 


TO-3 utyla 
TO-220 style 


SWITCHES 


SPDT mint-togole 
ОРОТ mini-toggie 


SPST mini pushbulton 


sgBbbhRuskhbbh 


4 POSITION 

FROM 1 OHM TO 10 MEG OHM £ POSITION 
50 РСБ. SAME VALUE : 8 POSITION 
100 PCS. SAME VALUE : T POSITION 


1000 PCS, SAME VALUE i B POSITION 


VISIT OUR RETAIL STORE 


= - HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
JDR Microd eu Ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10. For shipping and handling inciude 


1224 S. Bascom Avenue, San Jose, CA 95128 $2 50 for UPS Ground and $3.50 for UPS Air. Orders over 1 10, and 


570 — BYTE May 1984 


800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 * Telex 171-110 


foreign orders may require additional shipping charges — please 
contact our sales department for the amount. CA residents mu 
Iinciluds 6% sales lau, Hay Алға arid LÀ гезеті include 87%. Prices 
subjec! lo change wilhouw! notice We are nol responsible tor 
typographical arrora. We reserve (ho igh! là ит quantities and lo 
subalftute manufacturer. АЙ merchandise subjsci ta prior sale. 

E 


6; Copyright 1984 JOR Microdevices 
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2732 32K EPROM $495 


MICROCOMPUTER ' 
HARDWARE HANDBOOK mae 1 Ч ES 


FROM ELCOMP — $14.95 TM100-1 5- iron вм) вело 


Over 800 pages of manufacturers data 
sheets on most commonly used IC's, TM100-2 «:.- iron iam) оз/ро 
SHUGART 


includes: 
5 c 74/74LS and 74F ЗА 400L 5» (40 TRACK) ss/op 
saaana ЗА 400 5" (35 TRACK) 55/20 
* Memory — RAM, ROM, EPROM PERTEC 
+ CPU's — 6800. 8500, 290, 8080, FD-200 s: звгоо 

8085, 6086/8 FD-250 5. oz» 
* MPU aupport & interface — MPI 

6800, 6500, 280, 8200, ata. 

' MP-52 s:." (For 1am) 08/20 


MOTE: Please Include sutlicient amount for 
shipping on above Ната. 


2764 64К ЕРВОМ 9695 


ҒО 100- B FD 200-8 
SHUGART 801 EQUIV. SHUGART 851 EQUIV. 
SS/DD — 10/$175 EA. 05/00 — 10/$220 EA. 


$18900 $93900 


CABINETS FOR 57” DISK DRIVES 


CABINET #1 529.95 CABINET #2 *79.00 
ж DIMENSIONS 8% x D'a x Pa” ж COMPLETE WITH POWER 
* COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 
ж FITSSTANDARD 5^" DRIVES, CORD, FUSE & STANDARD 
INCL. SHUGART POWER CONNECTOR 
* INCLUDES MOUNTING ж DIMENSIONS: 11% x 5% x 3e" 
HARDWARE AND FEET ж *5V @ 1 АМР, «12V @ 1.5 AMP 
ж FITS STANDARD 5%“ DRIVES 
* PLEASE SPECIFY 
GRAY OR TAN 


DIP CONNECTORS 


HIGH RELIABILITY EIER NT Er v 
DESCRIPTION Eus те CARRIERS 
CRETS (ОТР HEADERS]; |DIP ien a come 


BEST SELLING 


BOOKS 


OSBORNE/MC GRAW-HILL 
Apple H User's Guide 
CRT Controlier's Handbook 
ВВО00 Assembly панын 
Programming . 
CBASIC Liner Guide . 


SYBEX 
Your First Computer 
The CP/M Handbook ... 
The PASCAL Handbook 
Microprocessar interfacing 
THCHIVQUED .... ewe tee 17.96 


EDGE-CARD 
CONNECTORS 


NOTE: Plesse include sutilcieni amouni tor 
shipping an above Петта. 


VISIT DURING 
OUR EXPANDED 


TRANSFORMERS 


FRAME STYLE 
1Z.6VAC 2amp 4.95 
126УАС CT 2amp 8.95 
12.6VAC CT 4amp 7.95 
12.6VAC СТ Bamp 10.95 
25.2VAC CT 2amp 7.95 


PLUG CASE STYLE 


12VAC 
12VAC 
12VAC 
12VAC 


250ma 
500ma 


damp 


RETAIL STORE HOURS 
tamp = SATURDAY 10103 | 


CONTACTS 6 
14 | 


ORDER BY "eim ST 


DC ADAPATER 
6, 9, 12 VOC seleciable with universa! 
adapier 


NOTE: Please Include sulficient amount ior 
shipping on abave tema. СЕМ36 


CENTRONICS | 250 


IDCEN36 Ribbon Cable 38 Pin Ман 8.95 М 415 
IDCEN36/F Ribbon Cable 36 Pin Female 8.96 
Solder Cup 36 Pin Male 7.95 


SINGLE COLOR | COLOR CODED 
| СОМТАСТ Tue | y? | w | 


RIGHT ANGLE DG 
DESCRIPTION E ТРЕМАГЕ CUP EM ES SOLDER z RIBBON GABLE ы CABLE — -23 


“caper ay — Obat [обе 0выйн [бы Паше быв Jaoob] НОО 


For order instructions see "IOC Connectors" below, 
MOUNTING HARDWARE 1.00 


IDC CONNECTORS 
[эезолетон [soroen rence АНЫ] ww nce | OO WU o ES ON 


"mr a ee mE 
CONTACTS 10 1.86 
20 


S&ELBRRas 


298 

3.84 

450 

528 ; 

8.53 ! 4.74 
ORDERING spider im lnaert the number of contacts in the position marked "xx" of the “order by" part number (isted. Example: А 10 pin right angle solder style 
header would 
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FOR APPLE COMPUTER USERS 


MA SYSTEMS 


JDR Microdevices 


quousanos 8000 


ЗОВ 16K RAM CARD FOR APPLE 11+ 


* Expand your 48K Apple to 84K 

* Fully compatible with Apple Language System — Use 
in place of Appla Language card 

* Highest quality card features: gold edge connector, 


sockets for all IC's. 

* 2 YEAR WARRANTY $ i 49 5 
$14.95 

GET SLIM IN 1984! 


Kit with Instructions 
Bare РС Сага ........-..ь : 
JDR HALF-HEIGHT DISK DRIVE 
ж 35 Track if used with 
Apple Controller 
ж 40 Track Controller and DOS 
Available (Cail for Price) 


Made in U.S.A 
Apple Disk II 


* Compatible with Apple 
Controller or olher Apple 
compatible controllars 

* Specially designed 
electronics with low power 


consumption 


БА” WITH HUB RING 
MD1 SOFT SECTOR, SS/80 
МО1О SOFT SECTOR, 55/00 
MD2U SOFT SECTOR, 05/00 


Аа СУЕЕЬЗМ. 


VIEWMAX-80 


NOW ONLY 215955 


* 80 Column Card for Apple 11+ 
* Video Soft Switch 
ж Inverse Video 

ж 2 Year Warranty 


VIEWMAX-80e 
NEW 512985 


* 80 Column Card for Apple lle 
* 64K RAM Expandableto 128K 
54K RAM Upgrade $4750 


GRAPHMAX 7*129* 


VERBATIM 
DATALIFE 
DISKETTES 


55/00 SQFT SECTOR 


$29.95 


S8/DD 10 HARD SECTOR 


$29.95 


5'4" DISKETTE 


* Diract Replacement for 


* 0053.3 € 3.2 compatible 
* One Year Warranty 


| CONTROLLER CARD 
$69.95 


APPLE COMPATIBLE 
POUER SUPPLY 


* Use To Power Apple- 
Type Systems 

ж *5V(D5A +12V @ ЗА 
-5V @.5А -12V @.5А 

* instructions Included 


519955 


ж Shugart Mechanism — 


* 80 CPS Dot Marrix Printer 

ж Prints Bi-Directional іп 40, 80, 
71 or 142 Columns in Normal, 
Doubla Width or Compressed 
Text. 

* Print Superscript As Well As 
сч Graphics in Characier | 

it image 


FOR APPLE II 
THUNDERCLOCK $129.95 


* Real-Time Clock Calendar 

* Software Included 

* Mountain Software Compatible 
* BSR Control Options Available 


KRAFT JOYSTICK $39.95 


MONITORS 


ВМС момтоя sTAND 
MODEL PA-900 


| Your Display Wilt 
* ТІН & Swivel $29.95 


MONOCHROME 


ВМС вм 12AUw GREEN 12”........ ET Й 
ВМС вм 12Е0Ү 18 MHZ AMBER........ 


5139.95 


ж Hi Resolution Graphics 
* Printer Card 
ж Centronics Parallel interface 


ВМС вм 12bEUN 15 мн? HIGH RES GREEN *115.00 
МЕС ,ві201м - 20 MHZ GREEN ........ 7169.00 
ZENITH гум-121 - 15 MHZ GREEN ., 


FILE 


@ ATTRACTIVE, FUNCTIONAL 
DISK STORAGE SYSTEM 

э 75 DISK STORAGE 
GAPACITY 


+ MOLDED FROM DURABLE 
SMOKED PLASTIC WITH 


FRONT CARRY- 
ING HANDLE $1 6?? 


Graphmax with Color | 
& Zoom Options... 514995 


«ОН Microdevices 
_ 1224 S. Bascom Avenue, San Jose, CA 95128 


800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 © Telex 171-110 


Apple is a trademark of Apple Computer Corporalion 
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COLOR 


ВМС su-Aus191U COMPOSITE 13^. .... 


NO С.0.0, ORDERS PLEASE 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10. For shipping sed handling include 
$2.50 іст UPS Ground and $3.50 tor UPS Ан. Orders Over 1 1b. and 
torpign ordera may require addilional shipping charges — please 
conlact eur sales department for the amount. CA reaidenia must 
inchude 6% sales Тал, Бау Aves and LÀ residents include 6". Prices 
auhjeci! іс change wilhout nolite. We are not responsible Jor 
ippegraphical errors. Wa reserve the right іс hmh quantities and 10 
шш manufacturer. All merchandise subjec! to prior sate 


= Copyright 1984 JOR Microdevices 


Circle 217 on inquiry card. 


Unclassified Ads 


NEEDED: The Certe for Thint Word Onganinng (СТУ), а 
POTES плис тату anpanization, seeks сахте 
donanon of computer wath veord-procesgng and database man: 
agement software Computer will be шед in legislate analyst 
arid даря. гурс. and editing nevsvsemer and риса аот 
foy Black, Lana, Naove Amencan, ard Asian communis. Core 
tact Margarer Shockey CTW 4228 Relegiaph Аме, Oakland. 
СА 94509 [415] 554-9601 
WANTED: Tex-educibie donation of computers, perpherali 
and software for use бу а public chatity organiapon to teach 
Compute sits D young people: San 
Patio немире 234 Mulen & San Francsco, CAT 9410. 
NEEDED: infaxmavon sought ty United Nations computer 
пом (МРС) from other microcomputer-equipped workers су 
kring assistance (o developing countries, Tha mcluees frequent 
hed missions wth partabie computes for repost generaban, prc 
ка evaluation. and onte werk thal calls for communication 
ұм computer to стим headquarters IM ПОП Ше counmes, 
Comespondence with others екетей іл tumida human әррдсе- 
tins Of COMPU EON welcome. Harum Sakaguchi, 24 Cherne 
Bnquet Pet-Saconnex. 1209, Geneva. Syperand, 
WANTED: Native Amene an tax-exempt nonprolir orgarivcanon 
«гене donation of Apple computer system. digithen plotter, aor 
тәїпа pete, әге) 5-Ю megabyte hare disk to improve manage 
теги of resource тоттану presently dane by hand Або reet 
Ing wdormauon on genealogkal record keeping on microcem- 
puen Hainan Aposona, Alu Like inc O'ahu 190 Cenmer. 
131&-À Қамтінаш 5. Honotulu. HI 96017. |808) 6845-1486. 
NEEDED: ^ гоп: community merta heath center geeks 
any standarm personal computer with dux dave, (әмме! апа 
monitor lor pubie очах, РЕЗКИ, and evaluation VAT accepi 
donauon of any or ӘЙ Coreponenies and word-processing Software: 
Dawa $ Мәжа, есет” of Consuitanon and Беца. eo Dr 
John C, Coman, Mental Heakh Center, 49 Hiltide Sp. РОМ Reve, 
МА 07720. (617) 678-290! 
WANTED: Tax-deauctibie donation of miaocormpurer, digk 
Ove Momo. poner. and anaingtodgital converter Юг 
psychopnyyoogy бону. Use moluges шел and morage 
Of data from a Namco Bio-Syseerro é-channel physigrapin foe woye- 
quent analyus. David 5 Holmes, Psychology Deparment Karr 
53s University Lawrence KS 66045. (913) 864-413) 
NEEDED: Meson seeks computer system as danabon for edu- 
сагы! programs and e conducting church business. Donations 
ате гах deducuble Lua Vega, Mury Ернхора! Church, 423 East 
=p А Kingman А2 68401 
WANTED: Tax-ceducubie donaron of (0м PC, victor 9000. 
tx Sanyo 550/555 Ку financial reporting, catalog fies, mating and 
gonar he fie sought Oy nonprofit Chrighan organization thar free 
ty dáthbutes peerecoided. aude-cassede rape and Bible meranese 
Ақа hoa for local bulletin bead for Әкле таамп and Christan 
Andes Other sygems conuderer 4 Software к avalable Мгмиту 
of Lave. 404 Laurel НЫ San Marcos Tx 78666 
WANTED: Tax-exnempt nonprofit science museum seeks Apre 
Ns, БМ РС. VIC 20s or Texas Murume lor teach compurm 
бам And рехуәгттелд Ako panren, mormon; (95к теу. ero 
сазға and accounang software, furniture and memory erpan- 
soni are heeded КУ а computer екілі. тегтер dives, and 
nancial reports. Wet gwe mce and рау shipping, D, Сомейс 
$020 Jahn R, Detroit AN 48202. |313) 577-8215 
WANTED: Aspen Schon Distnct needs an experienced duec- 
teacher to heip us «аб ә summer campuler workshop 
fot uuden ages 5 co IB wid бе held in Aspen on 
July 9 1а July 20. 1984. Computer Башка, Aspen Senool 
Dmu. РОВ 300, Aspen, CO ВНЕ 
WANTED: lnfcemagan on how То getan RS-232C рагай рот 
put т а Хекх 615 Memaryventer John C. Пур, ӘН Queen 
Margaret Late Jackson, MS 39209 
WANTED; 5ep-by-sep inuructions about how to duphcate 
phe ''$'* SEQ Me from one dak onto anciher on the Commodore 
54 Dawid Alexander, 1567 Midiand Гу, East Meadow. NY 11554. 
WANTED: ^ computer scence student. with experience in 
BASIC, FORTRAN, COBOL, Pascal, and a3s&mbiy language for 
the 8005 seeks а compuler- marec job cr interested people 10 
Offer A commodaupns in England or France from July though 
Sepemoer 1984 Ањо has ExpenerXE m sofrevere pets. 
aching Computer peagrarning. and peche al writing in cam- 
Outer rnagazne Tore! Aluar. РОВ 1429. Salat, Кумиля 


NEEDED: Repas for COM 500 conrmier can ([200062-400(7)1, 
"unt FD241] Smeh ames Will pay reasonable перо cost 
Lamy Sheingom MO 139 Lamont Lane, Сомир). MD 20878, 
,301] 972-5450 
WANTED: MSA! 8080 computer juvasseribieg һ May сог 
fides completed ыгы # rw соога ууу Pull documentation 
Абд want accessory boards and МӘЛ) penipheris W R Coe 
1-8 Бам Pome Ог Озера NY 13126 
WANTED: | wera Ike to cene ancor tene amy TRE-GO Color 
Compute software (games buuness cw ы» m BASIC бі 
Ласе Language cassettes, duki or сатке Ано memory 
ath hama свелась ЖОМ олти BAS Or Ma 
cune Language orogramming techniques, бі ay 15-80 Colo 
Comput or Dragon-d лімі Jm Kaa. 193 Bond ® #5. 
^song. СЯ 97103 
FOR SALE: uiro Hamine MOD | amma 5325. Used DEC 
LAIG DEC wetter U сетти: 5500 New СлШоегуа 
enu ZBIO S400 bus 280 CPU cand and used 2422 5-00 bus 
(loopy-dex cortices cant $525 for both. Used CONRAC СМВ-В 
Hackar whee monter 52% Buber pays stupping Charlies В 
ым 533 Satton Way Charksvite TN 37043 1615] 552-2197 
FOR SALE: Compuceior N Соки Сотрым (6% Software in: 
сах CORONASSA ШМ. am games Also Dack nius of 
зе and ote user gopa eters 3800. Оно Scenic СІР 
28K valh softwear are гпалий 1275 (пікі 8748 Sore Chip 
Waca (12 (скаў $25 each or $225 for the tot Dad Ross, POB 
12278. Напианкх My 48212 |313) 892-5950 
WANTED: Appice use who vex a ke to exchange paar, 
Specialy games and utüties Рыале vena a int of your collec 
GOR 274 you й receive mne. dison Cheek 1034 South Catalma 


Los Annee CA 90006 
WANTED: Cowrspondent wish iets) n re degan and ar. 


serbia eat rte: ant рөт, preferably tw 200 
Ronald Basten 1927 Bakiven Moning) Oueber HIL SHA 
Canada 
FOR SALE: Emly issues of BYTE rst issue Through vel 4 #9 
Геке ре” 1979) ріш one each caua copies Of issues Jt and 
$2 50 megannrex т a SUD exclude Құра, Ed Appleyard, 
ың 837 1704 

EEDED: 4040 disk dove lor the Commodore Will pay 33 
percent of etal pius shipping or vell trade approamacety $2000 
Of good software on ЮО diva with documentauon). Also, will 
exchange software Chanos тоза, 714 West Elm, Carbondale, 
Ц 6230 
FOR SALE: Electronic sorpáut asome: transformers, video 
IC, analog modem RF. modulator many unelilcomponemt $40 
AEn, YER commennal killer Mat will automauealfy TR Our cof 
memes On any (Маса and while program when гессалағы) on 
VHS тоол with rermore-paute jack. 545 Mar Mitrkes, 138 
Lake Hats Dy. Oak Rage. TN 37930 
WANTED: Copy o! BYTE val |. по 3. Novernter 1975 Ана 
have ане copy of BYTE vol 1, no. И, auly 1976 for sie or пабе 
Gave Lambarth, Old Amhers Иа, Мег Мете, NH 03057. 15031 
884-617? days. 1603] 573:3565 evenings and weekends, 
WANTED: Any mornan concerung асанну of Иле 
that wall ane a Kaypa 2 (CPIM 2.2] co emulate а 4 
ADM. terminal fusing а Hayes Smatmodem 300). Also. any 
контакт сокеты softwere 10 fft our prepuntted forms using 
boserpate з [5459 lor use ona 2) Ken Rauman, 
7 Мате Сікіс Wen Бір NY Н795, [515] 587-2589 evertings 
WANTED: fexus Inurumenrs informaron on where to СОА 
ther аут Alio! wart ro jom à dub SUM Duy ar uade 
disk1 for TH99/4A дк deve Norman Guerin, (617) 798-1517 
FOR SALE: Heat Hero One robot completely assembled. 
induces am, voce, and mones couse. New $2500. will yel] 
for $1450 Jum Scniedey, 53 Eau Washington Sr. Horned, NY 
14843, (607) 324-0344 
WANTED: An Augus 1980 issue 6! BYTE. Scott болғай, 2004 
Randolph, Я Paul, MN 55105. 
FOR SALE: 12-607 5100 mawdrame [9 shots mstálted) with 254 
power supply $200 Two Qume ОТВ disk dives (OSDO) wath 
Cabinet and govern supply (nev) $1000. Godbout Сук | DMA 
dak controller with СРМ 2 2 {гыт}. $350. Sinalman | 300-0gs 
diecteonneci modem. 575 (SMH: gieerephosphor. Inch 
maniy $90 Jade Big Z CPU board [without LARTI. 190 BYTE 
2/7B бам 6/83. 500 Mark Derthick E7) Мили &. Риа, 
PA 15217 


UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion 
іп the Unclassified Ads section. To be considered for publication, an advertisement must 
be noncommercial [individuals or bona fide computer clubs only}. typed double-spaced 


on plain white paper, 


contain 75 words or less, and include complete name and 


address. This service ts free of charge; notices are printed once only as space permits. 
Your confirmation of placement 15 appearance іп an issue of BYTE as we engage in no 
correspondence. Please allow at least three months for your ad to appear. Send your 


notices to Unciassified Ads, BYTE/McGraw-Filll, 


POB 372, Hancock, NH 03449, 


FOR TRADE: Wark to pade торчат wath other 175-80 Model 
№ users Send à disk oF ву of your bes xofrware and | vei do 
the same, Also moerested in an exierat dak deve (OSAD) Buc 
Burgess, 433 Gak Haven Dr, Altamome Springs FL 32701 
FOR SALE: Complete set of BYTE m ming соғкікют (rom issue 
#1 to present, oki only аз set 5500 fem Dan Сонй 
РОВ 7768. Sudbury MA 01726, (517] T 1343744 nii 
WANTED: High school srudent would appreciate допмес 
$100 computer equymer 15 program and experiment with | 
мй pay postage. Nick Shue. 1390 Hough Ro, Serve, MI 48002 
FOR TRADE: петте for Spectrum Мелкігуе aed inteface 
Mast in kenen Condition АВА software John Brown 1405 
Van Ness 9603. San Francisca CA 94109 

FOR SALE: Commodore &4 with 64K 320 by 200 he 
resaludon color graphics, etc Ha» Ю hours of use, complete with 
power supply cabe er m оқи! bos Also, have Canko 
гамғлеянегже adage new Іп box. Panda Bearers ЕЛІ sume 
protector and programmers ference диде all far £225 ar best 
Der Joseph Cea РОВ 3631. Langley Park, MO 20787 
FOR SALE: BYTE January 1977 through Арт 198) and 
ори Memcompuuha dary 1977 мо Арш 1982 at $30 
ner complete year Some naues of interlace Ace trom 1977, 1978. 
and 1979 for 52 an issue Also. Some neues o D! Гир ш 
nal. Jerry Chandi 3807 Cannon Pass Court, Sugar Lari TH 
77476, (713| 9BO-9071 

WANTED: To trade all kinds оградат for Не Apple I! Sar 
ру V. Deshmukh, 52) South Gunderson, Oak Park. iL 50304 
FOR SALE: 5-100 boards: wo Ithaca Audio BK memory, 335 
each. Monow catseme inrerface өліп pecie рот and R5-232C. 
$50 Vector Graphic Ik memory КЕ all parts less 414 RAMs: 
145 594 VB-IB 64 Dy 1 vule 545 Data мес 
te 16K EPROM саи 12 2708г $60. AI босат working (er 
Cep kit, a» excelient condition with origina documentation BA 
Еле, SIO Alejandro, Sase, ID В3709. [208| 376-2378 
WANTED: Appie It Plus programa 10 trade with my lange seirc- 
боп of games, utilities, етс Send a К of your programs art l'I 
GO the same. 84 Vargas, Box 239 Suniea үйе Peru, МҰ 12972 
FOR TRADE: Appie if Plus and be programs games, uues 
business afc Send your fist or dk of your best programs. wi 
your name and address and (wt recur m wath rhe best of mne 
Lance Stewart Ю dih Ave МЕ Clanan, IA 50525. 

FOR SALE: атте issue £2, October 1975 through jand vv 
Сие} issue #14. December 1976 Some doubles, in adden. 
February March, мге. July August. November and December 
@ 1977 Bernard Greenblot РОВ 1378. Boca Raton, FL 3343? 
FOR SALE: Hewien-Packad HP-87 ^ with ВОК bytes of RAM. 
I ROM, Pomer ROM. Н2902М 5!4 тхл xingle-diyk dree, HF 
iB cable, сату case. and dux cover Visicak Plus. Woran. 
Fie/BO, Saustcs Pac. and FORTH operating system пение 
Everyitung іл excellent сопол: Бен ofer over 52150. Steve 
Rocha, 1734 Platesu Or. Jackson. MI 49203. (517) 789-3255 
FOR SALE: Blue case Osborne componer, factory moddieg for 
deube renty, 54 BO. or КМ сокити: Smart Modern, Andei 
Килче у! дтекс fhoftor, eath softer in both ore 
and double density Manual, and many disks included. Ongena 
cost 53027, asong 5650 or best offer Е J Gentsch, 5060 Fákon 
Ridge Rd., Roanoke. МА 240M, 

FOR SALE: МНПА HeativZenth Oma Systems computer in 
excetienr condition wen: (ӘП CPU wah БАҚВ memory WH27 
Nappy -dik-dive sysytem wth two diwes of 290KB capacity each. 
two МИНАТ 5 sedainrerace modules Sofrware inches HTI 
Operating system BASIC. тетри, edio. dik итна, and af 
manuay $895 Cart E. Smath, 8200 Snowwie Б. Clevetond 
OH 44H, (216) 525-4385 

FOR SALE: Vector Graphe System В, а word processing and 
umali-bustness system Memare № won process wath Mang 
Let System, EwCupian spreadsheet, COMMX Comm-Pac com 
munications зеле, CPM 22 Rod ‚ Scope editor, 
MBASC 5 2. $100 (18-100). 280. 56K. dual 315К Micropom Әнмен. 
чле Wack and wiwe tenmma. three tenal and two рага! 
par. Everything м exceiler cortan Cost aver 56000. ask- 
41951950 Jack W Long. 2518 Esst S40. Tasa. OK 74105. 1910} 
749-6393 

FOR SALE: Рет Sove: будет mantrame 12-004 $400 
bus. 5003 Sate Music УВВ Vite interface Board Micrudaytys 
MO-590 680C-based microprocessor board. Memory Мел һа 
ҚАМЫС T6K stance RAM boar, Alt barely used vath documen- 
tanon: 5300 or $75 each J Reina. 39 Thomas o. Staen fang. 
МУ 10306. |212) 979-1547 

WANTED: College engineenrg ишеги needs any used oF 
шірімз Computer and elecmnics equgiment іл any Condon 
Vance Morgan, 8422 Beverly, Shavenee Mecuon KS 865207 
WANTED: Documentabon for the folowing SIDO boards 
Franidin Ejecrric VO Interface—e nas Deere В%-232С роп» bord 
hes FIN 48005А| and Vector Graphic 2-90 [rev 3} WA pay 
postage and соруич) costs. Jim Wole, РОЯ 4501, Torrance, CA 
90504. |213) 376-2931 

WANTED: Software for Victor 9000 All kinds needed. games 
and l'uncnonal purpose. in MS-DOS or САМ Цыпа up ro ВЗК 
Of RAM, (prefer to use 1286) гурт disk, single-sided at AIZK-bytes 
each Aisa need memory boards and batrery-based clock Mike 
Carpenter, Suite 8, 1930 South Westwood Су. Mesa, AZ 85707 
WANTED: Apple Р Dwrvers for золуғағе exchange Send your 
it of programs В Olsen, Oterstiem |, N-497 Toyenhaugen 
Noway 
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Unclassified Ads 


FOR SALE: two Tandon TM 100-1 4B4pi 5 A-inch nk drives 
меа encosue, SSOD 160K, Inctudes manual. WH sell for 5170 
each or boit ior 1325, UPS COD Many Brewster, 5740 Greens 
Dy Weéscosvilie, РА 18106, [215] 395-0195 

WANTED: Am rebuilding a Bascifour BB-2 oni Sti need 
memory Oats ang a terminal oike if you fee pans oy 
аю черрит 2 umiar un let me know Rande Hansen, B371 Man 
100 Dr, Вымабу Banh Columbia VSAJQCI, Canada 

FOR TRADE: Piease send a йг of (BM PC software 5 Suari 
РОВ 6074, Aringion, VA 22206 

FOR TRADE: Apple и programs, games, лиц, and thes 
documentabians. Send isting with your name and adress Рагу 
Pris, #275 Country Lane, Моше. AL 36608. [205] 460-0616 
FOR SALE: ВМ PC power for the Appie ! with the ВОВЕ Мета: 
Сан! trom Meramorphwc Systems. includes 54H? ВОВЕ CPL 1288 
RAM, ahne clock, MEDOS CARH, UCSD f System and four 
Ф» сі pudbkc-domain software Ettie гог ОП wih com- 
picie опала! decumentation 5850 B Giffen, 1208 Deimonre 
Сме Plano. ТХ 75075. (214) 423-5287 

FOR SALE: Radio Shack TRS-30 Mode! 100 (24K) in eacedent 
condition am in қыл carton $750 or best offer Mark А 
Conon, 9374 Roosevelt &. Crown Роми, IN 45397 


BOMB 


WANTED: High school student seeks donabon of a computer 
System, disks. books. software, and a printer for expenimencaoon 
ano programming Jahn Wiwe water Арх. |. 133 Nonn "A" 
S. Toledo. OR 97391 
FOR SALE: Amdek Coo | Plut composite mormor 5280 Atan 
850 senalparalie! interface (missing data сабе) 5100 B30 acousik 
modem (termes 850 келсе] 5100. 850 to Eaton printer cate 
$70 Cartndges Teimk ! 515 Assemblededitor $25. Disk Micro- 
soft BASIC and DOS! 565 Commodore 20/54 irwerdacecable m 
Epson primer 545. Joe Gunter, Lot 125. RRZ2. Box 823. Pompano 
Beach, FL 33067. (305) 421-6301. 
FOR TRADE: | veil rade more than 25 games for the Apple 
0 Plus. ViC-20. and Arar Pad ых, 519 Maple Yankton, SD 57078. 
|605) 565-4378 
WANTED: High һо student would e donated Apple 
computer equipment and peripherals for progeamming and èx- 
permmentacon purposes. Will pay ай Boboy Robers. 330 
Green Meadows Dr, Wilrangton NC 28405. (919) 799-1514 
WANTED: information exchange with POT TUISO смеет and 
users. Наме mouMicatión and expareion and Lofrware ес 
change D 5 Tong. (310 Maple Аме Evansran. В. 60201, (313) 
854.7249, preferably everags and veeekenas. 


Byte's Ongoing Monitor Box 


ARTICLE # PAGE ARTICLE AUTHOR(S) CORRESPONDENCE 
y Address all editorial correspon- 
| 40 Trump Card, Part |: Hardware Ciarcia dence to the editor at BYTE POB 
2 59 User's Column: 372. Hancock, NH 03449 Unac- 
Chaos Manor's Hard-Disk System Pournelle ceptable manuscripts will be 
3 88 BYTE West Coast: Bulletin Boards in Space Markol returned if accompanied by suffi 
4 101 А Professional's Perspective on User-Friendliness Raduchel clent first-class postage Not 
5 108 А Computer In the Doctor's Walting Room £ucconi responsible for lost manuscripts or 
6 122 The Microcomputer as a Decision-Making Aid Callamaras photos. Opinions expressed by 
7 127 Benchmarking Business-Modellng Software ession. the authors are not necessarily 
Rubel those of BYTE. C г © 1984 
Е 137 Expert Systems for Personal Computers Konopasek by McOraw-Hill y И 
Jayararari reserved. Trademark registered in 
0 171 Computerizing a Medical Office lavitt Office Where necessary permis- 
" 189 Thinktank Hershey sjon is granted by rhe copyright 
12 196 The ODP-300 Computer loyce owner for libraries and others 
13 206 The Kaypro 10 McMahon registered with the Copyright 
14 225 Converting the TRS-80 Model tit for CP/M Renne Clearance Centar (ССС) to 
15 236 Robographlcs CAD-\ Jadirmicek photocopy any article herein for 
ib 245 Two More Versions of C for CP/M Clark the flat fee of $1.50 per copy of 
17 258 LNW-80 Kelley the article or any part thereof. 
18 276 The Apple Ис Personal Computer Markolt Correspondence and payment 
19 18% inside the Model 10075 ROM Cameron should be sent directly to the 
20 307 Maximizing Hard-Disk Performance Chaney, ССС, 21 Congress St. Salem. MA 
lohnson 01970. Specify 1 0360- 
21 139 Update on Apple Macintosh and Lisa 2 Williams 52 n. ка em dine lor 
22 340 Fitting Curves To Data E 1, ather than personal or internal 
Cacheris ! without the i 
23 166 Laboratory Data Collection with an IBM PC Gales өй ol rea 4 жылай, 
24 182 Putting the Apple И Work, Part 2: The Software Hallgren Requests for special permission or 
25 400 (SIM: A Continuous-System Simulation Language Crosbie bulk orders should be addressed 
26 406 Indexing Oper-Ended Tree Structures to the publisher. BYTE* {5 
27 415 Using Comments to Aid Program Maintenance Thomas avallable in micralarm from 


THE CHAMPIONS OF FEBRUARY 


Readers selected February's two cover stories for top billing this month: Gregg Williams's expose on 
"The Apple Macintosh Computer" won first place and second-place winner was "An Interview: 
The Macintosh Design Team,” written by Phil Lemmons. Because both authors are on BYTE staff, 
they will forgo the prizes. Third place was scooped up by Jerry Pournelle's User's Column. "Chaos 
Manor Gets Its Long-awaited ІВМ PC" A feature written by Gregg Williams about the new Lisa's 
compatibility with the Macintosh, entitled "Apple Announces the Lisa 2" placed a close fourth. 
And In fifth place was Steve Ciarcia's "Build the Circuit Cellar Term-Mite ST Smart Terminal, Part 


2: Programming and Use" Congratulations to these authors. 


5% — BYTE May 1984 


FOR SALE: Hewtett-Packakd compurer penphereh, software. 
and interfaces Seres BO. for 85, 84, B7] B2909 RS-232C inter 
lace 3300 105 5605 200-cps реге $850. 9130 S'A -Inch dux 
anve (for ABA) 5580 For 85. 87- 85-13058 Statáncs Pac. $170. 
Vuriteftdea wort processor 5120. 85-13043 DataComm Рас: $150 
ОВАЗЕ № $360 Alta, want used Немлмт-Раскат? НР-ВБА сбит 
puter with дмт parallet mterface Wen 822 Eau jin 
Ж. Bloomington, UJ 47401, (812) 335-1958 су ІНІ?) 339-7651 after 


Som 

FOR TRADE: Expansion interface Ки TREAD Modei і, Level 
| Can be Radio Shack, LNW, Microminr, or Lobo Any amount 
of memory OK. Prefer wortung, Dut wel conse? any CONE 
Pease Mate make, asking росе, and condition Jamet NOW РОВ 
29995. Omaha. NE 58124 

FOR SALE: Таней cassecenerface board with Tarbell Banc 
5125 БМ V'8-IB board. 500. SSM НО-2 богато. $75 SSM VO 
board: 5190 Ithaca Audio 2-804 board wah menta: 5100 Chery 
Pro кеуісәлі: $ ЮО. EconGRAM 4 МК: 575. Econoram № IK 
5125 SSM TJ Actrue Terminator боаті 550 Electronic Systemi 
ТУТ board 5150 Execiroruc Systema casseme DMA interface: $75 
Ingegiand S100 enclosure $275 Wl accepi any “әліне offer 
M Месом. РОВ 371, Moaresown, NJ 08057, |509) 778-3450 
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Radio Shack's TRS-80 
Model 100 Comes with 
Five Built-In Programs! 


m Personal Word Processor 

m Appointment Scheduler 

m Address/Phone Directory 

m Telephone Auto-Dialer 

m BASIC Programming Language 


Since its introduction, the 
TRS-80 Model 100 has become 
the most highly-acclaimed lap- 
size computer ever. Why? Be- 
cause it's a true portable that 
includes a built-in modem and 
full-size typewriter keyboard. 
And Model 100 works on batter- 
ies or with an optional AC adapter. 


Save *200 on America's 
Portable Computer 


:40:12 — (C) 
EL COM "NUT 


osott 


1 ADDRES 
T NEM. > PHONE. BA 


Ready to Use 


Turn on Model 100 and select a 
program listed on the easy-to- 
read берчу With the self- 
contained com- 
munication 
program and 
modem, you 
can send and 
receive data by 
phone. Add a 
cassette re- 
corder and use 
ready-to-run 
software, too. 
You can also expand with a print- 
er, disk storage, standard video 
display and bar code reader. 


Hurry —Sale Ends 

May 31,1984 

Get your own Model 100 today 
at the Radio Shack Computer 
Center, participating store or 
dealer nearest you. 


8K Model 100| 24K Model 100 


539999, 79900. 


Reg. 799.00 Reg. 999.00 


As Low As $35 Per Month | As Low As 545 Per Month 
On CitiLine Credil On CitiLine Credh 


©, Таке $ 


Тһе Technology Store 


A DIVISION OF TANDY CORPORATION 
Prices apply al participating Radio Shack stores and 
dealers. 


Circle 330 on inquiry card 


